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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS Y4eOHOro MpeaMera
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JIeH, coJepkKaHusi, pe3yJlbTaToB OOYyYEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBITYCKHUKOB, MOJIOKEHHUS 00 OOIIMX LESIX U
NPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obmero oOpazoBanus B Poccuiickoit denmeparuu, a TakKe IMOJOXKEHUS O
cnenuduke OMOJIOruM, €€ 3HaYeHUH B MMO3HAHUU KMBOM MPUPOJILI U 0OECIICUCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
OIpeEIeHbl OCHOBHBIE (DYHKIIMH MPOTPAaMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 paslenaM M Temaw,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 0OOpa30BaTEIbLHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmnporpaMmme 1o OuOJIOTMM TaKXe Y4YUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHON
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
INPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapsi 4yemy B Hel
POCMATPUBAETCS HANpPABJICHHOCTh HAa pPA3BUTUE 3HAHUM, CBSI3aHHBIX C
(GopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO MUPOBO33pEHUS, LEHHOCTHBIX
OpMEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKU3HM U OEpeKHbIM OTHOILLIEHHUEM K OKpYXKarolled NPUpOAHOU cpeje.
[ToaToMy Hapsigy ¢ u3ydyeHHEeM OOIIEOMOJIOTUYECKHX TEOPHUH, a TaKXkKe 3HaHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOI0 PAaHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUN B TTOBCETHEBHOM KU3HU JIJISl PEIICHUS MPUKIIATHBIX 3a7a4, B
TOM 4YHCle: NpO(QUIAKTUKY HACIEACTBEHHBIX 3a00JI€EBaHMUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[€J1eCO00pa3HOro TMOBEICHUS B OKpY)KaroUleld NpUPOJHOM cpele, aHaiu3a
BJIMSIHUSA XO3SMCTBEHHON JAESTENBHOCTH YEJIOBEKAa HAa COCTOSIHUE MPUPOJIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CHJICHHE BHUMAaHUS K MPUKIAJHOW HATPABIECHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaAaHO HEOOXOIAUMOCTHIO OOECTIeUeHUSs



YCIIOBUM JUIsl pEUICHUS] OJJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KoTopas mpeanonaraetT (GOpMHUpOBaHHE Y  OOyYarOIIMXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O0 MHPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)XKHOE
Mecto. OHa obecnieunBaeT (GopMHUpPOBaHUE Yy OOyYarOUIUXCS MPEICTaBICHUN O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT U 0000IaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3alMA W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JJIs:  TO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M Oe3omacHOro oOpasa
YKU3HH, YKOJIOTHYECKOTO MBIIUICHHS, [IGHHOCTHOTO OTHOIIICHUS K dKUBOW MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuatomuxcs. M3yuenue 6uonoruu odecrneunBaeT yciaoBUs A (popMUpOBaHUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
NPEACTABICHUSIMU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE NOJIOKEHUS O MpEAHA3HAYEHUH Y4eOHOro mnpeaMera
«buonorus» cocraBWJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEpP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OHOJIOTHH.

OT60p coxaepkanus yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPAa3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOpPBIM OOYyYaroluecs: JOJKHBl OCBOMTbH 3HAHHUA M YMEHHs, 3HAaYUMbIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIOINEe aJeKBAaTHOE IOBEACHHUE
yeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U MPaKTUUYECKOW AesTeabHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIIOCOOCTBYIOUIMX  TyMaHH3alUU
OMOJOTMYECKOro 00pa30BaHMSI.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJNIOTMH OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBHUM C ATUM B CTPYKType yueOHoro npenmera «buomorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



Ouonoruyeckas cucreman, «CucreMa U MHOTrooOpasue OpraHM4ecKOro Mupay,
«OBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTH.

[enp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON
OpraHM3alMi >KMBBIX CHCTEM pa3HOr0 paHra © NpUOOpETeHHE YMEHUU
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMBI 3HAHUH O OHOJOTMYECKUX TEOPUSX,
YUEHUSX, 3AKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIAX, CIYKAIINX OCHOBOMU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHUHE MHUpA, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOIMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEJOBAaHMSIX B OMOJIOTHH;

¢opMupoBaHrUe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B MpolLiecce aHallM3a JAaHHBIX O MYTAX pPa3BUTUS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, WJEH W TOJIXOJOB K HM3YYEHHUIO JKUBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTaHU3aLUY;

CTaHOBJEHHE Yy oOydarommxcs oOued KyabTypbl, (PYHKIIMOHAIbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa >KMBOW MPUPOJbI HAa OCHOBAaHUM 3HAHUW W OIbITA, IOJIYYEHHBIX MpHU
W3y4YEeHUH OHOJIOTHH;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHf;

BOCIIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHUBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEel, COOTIOICHUS DTUIECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYIbTYpHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIEl cpejie,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanus «buonorus», uzydyaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB NMpeaMeTHOI o0nacTh « EcTecTBeHHO-HAy4YHbIE TPEIMETHI.



J{nst u3yueHust OMoJIoruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero oopa3oBaHus
otBoaMUTCS 68 yacoB: B 10 kiacce — 34 ygaca (1 gyac B Henenio), B 11 knacce — 34
yaca (1 gac B He/1eII0).

B 2023-2024 yueb6HOM rOoay mporpamMma Oyzaet peannsoBana B 10 kiacce. B
2024-2025 nporpamma Oynet peanuzoBana B 10-11 kiaccax.

COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocodueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

MeTonbl TO3HAaHUS KUBOW TPUPObI (HAOIIOEHUE, IKCIIEPUMEHT, ONTMCAHUE,
U3MEpEeHHe, KiacCU(pUKALMs, MOJAEIUPOBaHUE, CTaTHUCTHYECKas o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. {apsun, I'. Mennens, H. K. Konsnos, Ixx. Yorcon n @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlabopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJIOTUIECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTteMbl 1 MX OPraHHU3aALMSL.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMeET u3ydeHus: ouosorun. Otinyue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIHUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IIeHOTUYECKUH ), OMOCEepHBIA.

JlemoHncTpanum:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OPTaHU3AIUU
YKUBOU MIPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOJJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BewlecTB B Kkierke. lloamepskanue
OCMOTHUYECKOT0 OanaHca.



benku. CoctaB u cTpoeHre OeIKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMBbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (TEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHMHYECKHME CBOICTBa OenkoB. buonornueckue
byHKIUN OEIKOB.

®depmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOr0K0o3a, pubo3a u  JAe30Kcupubo3a),
aucaxapuibel  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esuI003a). buonornyeckue GyHKIIMM YTriI€eBOI0B.

Jlunuael:  Tpurauuepuab, QocPoaunuasl, CcTepouasl. [uapoduiIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue Gynkumu aunuaos. CpaBHeHHE
YII€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB SHEPTUU.

HyxneunnoBeie kucnotel: JHK u PHK. Hykneotuasl — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenune u GhyHKIIHIH.

[{utonorus — Hayka o kierke. Kiietounas teopus — mpuMep B3aMMOAEUCTBHUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOmiMe MNpPU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cCUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oaktepuil. CTpoeHwue
AYKApPUOTHYECKON KIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opraHousibl. OgHomemOpannbie opranoubl kietku: JOIIC, ammapat [onbmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOMAbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Tpoucxoxknenne MUTOXOHApUM u mmacTua. Buasl tumactun. HememOpanHbie
OpraHOWJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIIMK OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kiaeTku. CTpoeHue sjpa: sjuepHas 000souka,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxiun, K. M. bap.



Huarpammel:  «PacripeneneHue  XUMHUYECKUX JJIEMEHTOB B HEKHBOU
npupozie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOAB, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotel. [JHK», «CtpoeHne monexysl
AT®», «CtpoeHne >yKapuOTHUYECKON KIETKW», «CTpOEHHE >KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue aapa KIETKN», « YTIIEBOIAb, «JIumuabn.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUH, W3MEpPEHUH, HKCIEPUMEHTOB, MHKpPOIpEnapaThl pPAaCTUTENbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

JlaGopatopHas pabora Ne 1. «3yueHue KaTaqTUTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopatopHas pabota Ne 2. «lM3ydyeHue cCTpoeHHS KIETOK PACTCHHIA,
KUBOTHBIX M OaKTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U HX
OIMCAHUEY.

Tema 4. ’/KusHeessTeIbHOCTb KIECTKH.

OOMeEH BENIeCTB, WM METa00IN3M. ACCUMUIIALMS (TUIACTUYECKUM OOMEH) U
JUCCUMMWJISALUS (PHEPreTUYECKUid OOMEH) — JBE€ CTOPOHBI E€JUHOIrO0 Ipoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHUs BEIIECTB M DHEPTUM B IOHHWMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQPHBINA U reTepoTpodHbiid. Ponb GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPALLIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuil cpeapl Ha (DPOTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
IPOJYKTUBHOCTHU Y KYJBTYPHBIX PACTEHHUU.

XeMocrHTe3. XEeMOCHHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJIMpOBAaHHE DHEPrud B KJIETKE. OJTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe okuciaeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTensbHoe dbochopunupoBaHue. D¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuunblii cuHTe3 PHK. Tpancnsuus — Guocunres



Oenka. Ortanbl TpaHcisiuuu. KoaupoBanue amuHOKucHOT. Ponb pubocom B
OunocuHTe3e Oenka.

Hexnerounsle hopmbl )KU3HU — BUpYCHI. icTopus oTkpbiTus Bupycos (/1. W.
WNBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI W JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxaeduiura yenoseka (BMUY) — BozOyautens CITM/a.
OOpatHast ~ TpaHCKpUIILMsA, peBepTaza W uHTerpaza.  IIpodwunakruka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUM.

JlemoHcTpanum:

[Toptpetsi: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuubl u cxembl: «Tunel nutanus», «Merabonuzm», «MuUTOXOHAPUSY,
«HepreTuyeckuii oOMen», «Xiopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue u PyHKIMOHUPOBAHUE TeHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUl Koy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xu3HeHHbIM nukia Bupyca CIIN/]a,
oaxrepuodaray, «Pemmukarus JJTHK.

Oo6opynoBanue: monenu-anuinkanuun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 MHAMBUAYAJIbHOE PAa3BUTHE OPTaHU3MOB.

KileTouHbIil 1UKII, WIM >KU3HEHHBIM LUKA kieTku. WHTepdaza U MUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Oop — KapHOTHIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTtonoruyeckue OCHOBBI Pa3MHOXKEHHUSI M  WHIWBUAYaAJIbHOTO  Pa3BUTHS
OpPraHUu3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJIOrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlonTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecroyioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: J€JI€HUE HaJBOE, II0YKOBAHMUE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAUEHUE JJIs1 CEJEKIIUU.

[TonoBoe pazMHOKEHHE, €r0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchl, npoucxoisdiine Ha CcTagusx Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

['amerorenes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHWE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.



OcCoOEHHOCTH CTpOEHUsI SMIICKIETOK U crepMaTo30uaoB. OIUIOI0TBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOTreHEe3). OMOpHOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO PAa3BUTHS: TMPsAMOE, HemnpsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOT'O PACTCHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuiel U cxeMbl: «®DOpMBI Pa3MHOKECHHS OPTraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuil», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbl», «Knertounsrii mukim», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsaMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOIIUTAIOIIUX U
4ye0BeKa», «OCHOBHBIC CTaJIMH OHTOT'ECHE3ay.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOITATAIOLIETOY, «SHIEeKIIeTKa MeKonuTaroumeroy, «Kapuoknnes B KieTkax
KOpEIlIKa JIyKa», MarHUTHas MOJEb-anIuIuKaius «JleleHue KIETKW», MOJENb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHHWe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOIOTHA
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TCHETHKA. MeTOJabl TEHETHKHU (THOPHIO0JOTHICCKHM,
IIUTOTCHETUYECKUN, MOJEKYJIIPHO-TeHETUUECKU). (OCHOBHBIE TE€HETUYECKUE
noHsTusA. ['eHeTn4yeckasi CHMBOJIMKA, CMOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBICHHbIE . MeHaenem.
MoHoruOpuiHOe CKpelldBaHUEe. 3aKOH €IMHO0-00pa3usi THOPHUIOB IIEPBOIO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMueckne  OCHOBBI  JUTHOPUIHOTO  CKpELIMBAHUSI.



AHanm3upyrouee cKkpeuBanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JUTsI OTIpEICIICHUSI TEHOTHUIA OCOOH.

CuennieHHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLEIJICHHOMY HacJEeJOBaHUIO TeHOB. HapylieHne cuenieHus reHoB B pe3yJbTare
KPOCCHHI'OBEpA.

XpoMOCOMHas TeOpHUsl HACIEICTBEHHOCTU. | €HETUYECKHUE KaPTHI.

['eneTnka nosia. XpoMOCOMHOE ONpEAEICHUE Moia. AYyTOCOMBI U TOJOBBIE
XpoMocOMBI. ['omoramernele M reTeporaMeTHbie oOpranusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHnunBOCTh. BUBI N3MEHYMBOCTHU: HEHACIICACTBEHHAS U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapyuallMOHHAsI KpUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIC NMPU3HAKH U KX
HopMa peakinu. CBoricTBa MOAUGMUKAIITMOHHON U3MEHYHUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIHMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
U3MEHUYUBOCTU. MyTalimoHHasi U3BMEeHUMBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NpUYUHBI MyTauuii. MyTareHHble (hakTOpHI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka yenoBeka. Kapuortum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECAIOTHUYCCKUM, OM3HCI[OBBINA, IINTOTCHETHYCCKNM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONpENIECIICHHE reHOTHUIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HU C HACJEACTBEHHOM MPEIpacroyiOKEeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM TreHepatuBHble MyTauuu. CTBOJOBbIE KHETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYCHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY U JICUEHNU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHCTpauu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. U. BaBuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE ~ CKpEIIMBAaHWE HM  €ro
UTOT€HETUYECKAasi OCHOBa», «3aKOH paCIICIUICHUSI W €ro LHUTOTr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpeluMBaHHEY,
«lluTonornyeckne  OCHOBBI  JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3aumonencTBue aJUICNIbHBIX TE€HOB», «l'e€HeTMYecKkue KapThl pPACTEHUM,
JKUBOTHBIX U YEJIOBEKa», «l'€HeTHMKa moJyia», «3aKOHOMEPHOCTH HACIEIOBaHUS,



CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTuIbl 4YeloBeKa W KUBOTHBIX», «Bubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHasi U3SMEHUUBOCTD.

OOopynoBanue: MoAeNU-aNIIMKAIUA <« MOHOTHOPUIHOE CKpPEIIMBAHUE,
«HenonHnoe nomuHupoBaHue», «JurnbpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Tela), repoapuid «I'opox moceBHOM.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlabGopatopHas pabota Ne 5. «V3ydenwe pe3ynbTaTOB MOHOTHUOPHIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTax».

JlabopaTtopHas pabora Ne 6. «M3yueHrne MoauUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOCHUE BapUALIMOHHOIO PsAla U BApUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Jpo30(Quiabl Ha TOTOBBIX
MHKPOIIPETIAPATAX .

[Tpaktnueckast pabora Ne 2. «CocTaBieHHWE U aHAIU3 POJOCIOBHBIX
YEJI0BEKA.

Tema 7. Cenexknusi opranu3mon. OCHOBBI OMOTEXHOJIOTHMH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
VYuenue H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKIEHUS U MHOT000pa3us
KyJIbTYPHBIX pacTeHUW. LIEHTpbI MPOMCXOXKIECHHSI AOMAIIHUX XUBOTHBIX. CopT,
II0pPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U UHAUBUAYAIbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUHM M KHUBOTHBIX. OLIEHKa JKCTEphepa. bIM3KOpPOACTBEHHOE
ckpemuBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTHIX JIUHUU.
['erepo3uc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpeuluBaHUE — ayTOPUIUHI.
OtnanénHast rtubpuamzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
MOJyYCHUE TOIUIIONA0B. JIOCTMKEHHS CENEKIMU PACTCHUH, >XUBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KiloHnpoBaHWe BBICOKONPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.
Dkoyioruueckue M dtuyeckue  npodsnemsl. MO -  reHeTruyecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MNPOUCXOXKACHUS M MHOrooOpas3us
KYJbTYPHBIX pacTtenuit», «[lopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX



pactenuity, «OTnanéHHas rudpuauzamnusy», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0bekThl OHOTEXHONOTHM», «KileTouHble KyIbTypbl H
KJIIOHUpOBaHHeE», « KOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacteHuii, repoapuiit «CenbCKOX035UCTBEHHBIE PACTCHUS».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOAbl M JOCTUKEHHUS CEJIIEKIUH PACTCHHU H
YKUBOTHBIX (Ha CEJICKI[MOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JAaOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. JBosrOoMOHHAsT OHOJIOT M.

[IpeanocbulkM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOLUOHHAS
Teopust U €€ MecTo B OMONOTMU. BiusiHue 3BOJIIOIMOHHON TEOpUU HA Pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerensctBa 3BOMONUHU. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
NOSIBJICHUS BHUJOB B HaJICOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaduueckue: cxoacTBO U paziuune GpayH U (HJIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
JnapBUHM3MA. J[BWKYyIME CHUJIBI 3BOJIOLNUMU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrokymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTaloHHbIN
IpoLEecC M KOMOMHATHBHAas M3MEHYUBOCTH. [lOmynsilMOHHBIE BOJHBI U Apeid
reHoB. M3omauus 1 Murpanusi.

EctecTBeHHbIl 0TOOp — HampaBisiomuii ¢akrop 3Bomouud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. [lpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-a AN TAIHH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHblIE  (OpPMBI
BUJ1I000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.



MakposBonorusi. PopMbl  IBOMIONUU:  (uileTUYECKas, JIUBEpreHTHas,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpatuMocTh HBONIOIUN.

[IpoucxoxieHne OT HECIEUHAIN3UPOBAaHHBIX MpeAkoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAS pagualusl.

JleMOHCTpauM:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. bap, D. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbel  OopbOBI  3a
CylecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroobpasue  mopoa  KUBOTHbIX»,  «llomymsiuu»,  «MyTtamnronHas
U3MEHYUBOCTB», «Apomopdossl», «Mamoamantanumn», «OOwas aereHepaunus,
«/IBmKkymme cunsl dBosonum», «Kapra-cxema wapmpyra nytemectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «IIpucrnocoOIeHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUI000PAa30BAHUEY.

O0opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKpPAacKH,
HAOOp IUIOAOB M CeMsH, KoiuieKuus «[Ipumepbl 3alUTHBIX NTPUCIIOCOONIECHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUNY, 00BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmwupa, KoJuleKIusi «POpMBI COXpPaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wmonaenb ammmkanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTariuu (pOpMbl KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPUIO».

JlaGoparopHas pabota Ne 2. «OnucaHue npucnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHble TPENCTABICHHUS O 3apOKJICHUM >KM3HU. HayuHble Trumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emJje: a0uoreHe3 M NaHCIepMus. XUMHUYecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEpUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOIoLMK. HavanbHbIe 3Talbl
ounonornyeckoi sBommoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HUX 3BOJIIOLHUS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTAaHU3MOB.



PasButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuojbl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHITYPUHUCKHM, JEBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo30Mickas 3pa W €€ mNepuoAbl: MAJCOTCHOBBIM, HEOTECHOBBIN,
AHTPOIOTEHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOorHnYecKux mnpoieccoB. OCHOBHBIE J3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO M >KUBOTHOTO Mupa. Apomopdo3bl y pacTeHUH u
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak oOTpaxeHue 3BoJouuH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3BuTHe MpeacTaBieHuil o
IIPOUCXOXKJIEHUN uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxoxacrtBa u
pa3nuyMs 4eI0BEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETTOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
W3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbIH 00pa3  KU3HH,
W3TOTOBJICHUE OPYJIU TPyZAa, MBIIICHUE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
ymeneli, YenoBek mnpamMoxomdammnii, YenoBek HeanaepTranbckui, Yenosek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pacbl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUalibHAs),  MOHTOJOUIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTEEH
YEeJIOBEYECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHHUS. EJIMHCTBO 4UENOBEUECKUX pac.
Kputuka pacuszma.

JlemoHcTpanum:

[Toptpersr: ®. Pemu, JI. Ilactep, A. . Onmapun, C. Munep, I'. IOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne CoiHeuHO# cucTeMbl», «Pa3BuTHE
opraHuueckoro wmupa», «PacturenpHas kieTka», <«KuUBOTHasi  KJETKa»,
«IIpokapuornueckas kierka», «COBpEMEHHAas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
o00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNOBEKa», «llpeBHenmme moanm», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BEUECKUE pachhy.

O6opynoBanue:  Mymsku  «I[Ipoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablld, KPOMaHbOHLA), CIENKU WIH
M300pKEHNUSI KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,



pyowmna, ckpebiia), TEOXpOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktrueckast padbora Ne 1. «/M3ydeHue MCKOMAEMbIX OCTAaTKOB PACTEHHUU U
YKUBOTHBIX B KOJUIEKLUSAX).

DKCKypcHsi «IBOJIOLNS OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEIOBAHUN. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Kiaccudukanusa skonorudyeckux (HakTOpoOB:
abnoTnyeckue, OWMOTHYECKHUE U AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GakTOpOB HA OPraHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEpaTypa, BIAXHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOPOB.
buosornueckne puTMBl.

buotnueckne (bakTOpBHL. Bunpr  OMOTHMYECKMX  B3aUMOJICHCTBHIAL:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepauus,
MyTyaJliu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HEeUTpaiu3M. 3HAaueHHE OWMOTHYECKMX B3aUMOJEHCTBUW [UJISl CYILIECTBOBAHUS
OpPraHU3MOB B MMPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XAPAKTEPUCTUKM Tonysanuu. (OCHOBHBIE IOKAa3aTeNH
NOMYJSILMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb, CMEPTHOCTB, MPHUPOCT,
Murpanys. JJmHaMyuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHcTpanum:

[Toptpetsi: A. I'ymOonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
opranuszmoBy», «®Potonepuoansm», «llonmymsaunm», «3aKOHOMEPHOCTH poCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmn», «[lumessie nenm».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabGoparopnas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnustHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHum».

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHe CUCTEMBI.



CooO1iectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
POCTPAaHCTBEHHAsdA, Tpoduueckas (muiieBas). Buabl-momunantsel. CBsizu B
OHUOILIEHO3E.

Okosioruyeckue cucrtembl (d9kocucteMsbl). l[loHsiTue 00 »3KocucTeMe u
ounoreoneno3e. @OYHKIUOHAIBHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEHIECTB U MOTOK HEPTUU B HKOCUCTEME.
Tpoduueckne (muiLEeBbIE) YPOBHU HKOCUCTEMBI. [luileBbie LeNMU U CETH.
OcCHOBHBIE TOKa3aTeIM AKOCHCTEMBI: OumoMacca, MNPOAYKIHS. IKOJIOTUUECKHUE
NUPAMUJBL:  TPOAYKIMHM, YHUCICHHOCTH, OuoMaccel. (CBOHCTBA 9SKOCHUCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccHs.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOIHOTO
WJIU IIUPOKOJIMCTBEHHOTO JIeca.

AHTpPONOr€HHBIE  JKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroiuMBocTH 3KocucTteM. CoxpaHeHHe
OMOJOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouochepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouochepbl Kak
I00aNbHOW 3KOCUCTEMBL. J[MHaMHuYecKkoe paBHOBecME M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoThl BenecTB 1 OMOT€OXMMHYECKUE ITUKIIBI 3JIEMEHTOB (yTiaepo/a,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHbIE IKOJIOTUYECKUE TIPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI " YeJIOBEYECTBA. CoxpaHeHune
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Onocdepsl. OCHOBA pallMOHATBLHOTO
VIOPABJICHUS MPUPOJHBIMU pPECypcaMM M HMX HCHOJNb30BaHue. JlocTuxkeHus
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JdeMoHCTpaum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiectBa», «llenu nuranusy, «IKoJOTHYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWMHOTO  Jieca», «buorneno3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCHCTBUS Ha IpUpPOAY», «BaxHeilmme WMCTOYHHUKH
3arpsi3HEHMs] BO3/lyXa U TPYHTOBBIX BOA», «IlouBa — BakHeillIasi cocTaBisiomas
ouochepry, «DakTopsl Aerpaganuu mnousy, «llapHukoBsiid 3¢dexT», «DaKTOphI
pPaIMoOaKTUBHOTO 3arpsi3HeHus Ouocdepn», «OOmas cTpykrypa Ouocheps,



«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azora B pUpoae».

O6opynoBanue: Mojelb-anmiukanus «TunuyHble OMOLIEHO3bI», TepOapuii
«PacTtutenpHbIe cO00OMEcTBay, Koyekuun «buoreHosy, «Bpeaurenn BaxHEHIIIX
CEIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM pPACTCHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PAa3HBIM SKOJOTUYECKUM TPYIINaM OJHOTO BHUIA,
Kpacnas xnura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
pPaCTEHUN U )KUBOTHBIX.

®OPMbI PEAJIM3AIIMN BOCIIMUTATEJIBHOI'O IIOTEHIINAJIA

[ToOyxaeHue oO0yyaromuxcsi coON0AaTh Ha YPOKE OOIIEPUHATHIE HOPMBI
NOBEJICHUs, paBUia OOLIEHUS CO CTapIIMMHM (II€Aarorn4yecKuMu pabOTHUKAMM)
U CBEPCTHUKaMH (0Oy4YarOUIUMHUCS), TPUHLUMBI Yy4EOHOM JTUCHMIUIMHBI U
caMOOpraHU3aluu;

Bximrouenue B ypok HTPOBBIX MPOIEAYP, KOTOPBIE MOMOTAIOT IMOAACPKATh
MOTHBAIIMIO O0YUYaAIOIMUXCSA K MOJYyYEHUI0 3HAHWN, HATAKUBAHUIO MTO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWH B  KJIacce, IOMOTAIOT  YCTaHOBJICHHIO
T00poXxKeTaTeIbHON aTMOC(hEphbl BO BpeMsl ypoKa

[IpuBneyeHre BHUMaHUS OOYYaAIOMUXCA K IIEHHOCTHOMY  acCHEKTy
U3y4aeMbIX HA  YpOKax  SBJICHHM,  HCIIOJb30BAaHHWE  BOCHUTATEIBHBIX
BO3MOXXHOCTEH  cojepkaHus  ydeOHOro  mpeaMera  4epe3  moadop
COOTBETCTBYIOIIUX YIPAKHEHUHA ,JEMOHCTPAIMI0O OOYYarOIIMMCS TIPUMEPOB
OTBETCTBEHHOTO, TPaXKIAHCKOTO TIIOBEJICHUS, TPOSBICHHUS YEJIOBEKOIIOOUS W
JT00OpOCEepPACYHOCTH, Yepe3 MOAOOpP COOTBETCTBYIOIIMX TEKCTOB [Jisi YTCHUS,
3a/1a4 JIsl pelieHus1, IpoOJeMHBIX CUTYallUH JJ1s1 0OCYKJICHUS B KJ1acce

[IpumeHeHre Ha ypoKax WHTEPAKTUBHBIX (OpM pabOTHI C OOyUAIOIIMMHUCS:
JTUIAKTUUECKOIO TeaTpa, IJe MOJyYeHHbIEe Ha YpOKE 3HAHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX IOCTAHOBKAX; JHCKYCCHM, KOTOpbIE JalT o0ydarouumcs
BO3MOXXHOCTh MPUOOPECTH ONBIT BEACHUS KOHCTPYKTUBHOIO  JMAJIOra;
rpynnoBoil paboThl WM pabOThl B Mapax, KOTOpbIE Yy4yaT OOy4YaromuXcs
KOMaHJHOUW paboTe U B3aUMOJICHCTBUIO C IPYTUMH O0YHaIOIIUMHUCS;

JIeMOHCTpanuio 00yJaroIUMCsT PUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
MTOBEJICHMS, TIPOSIBJICHUS YEIIOBEKOIIOOMS M JOOPOCEPACUHOCTH, Yepe3 1oa0op
COOTBETCTBYIOIIUX TEKCTOB JJISi UTCHHS, 3a7a4 JUIS PEIICHHs, MPOOJEMHBIX
cUTyalui st 00Cy»KJIeHUsl B KJ1acce;

NuumuupoBanne ¥ MOIJEPKKY  HCCICIOBATEIIBCKOW  JACSTEIbHOCTH
oOydaromuxcs B paMKaxX pealn3aliii WMH WHIWBHIYAJTbHBIX W TPYIIOBBIX
UCCIICIOBATeIILCKUX ~ MPOCKTOB, YTO JAacT OOYYarOIUMCS BO3MOXKHOCTh
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NpUOOPECTH HABBIK CAMOCTOSITENIBHOTO PEIICHUS TEOPETUYECKOW MPOOJIeMBbl,
HaBbIK TEHEpPUPOBaHUSA W  OQPOPMICHHS COOCTBEHHBIX HJCH, HaBBIK
YBXUTEIBHOTO OTHOLIECHHS K UyXKUM HAESIM, O(POPMIIEHHBIM B pad0OTax APYrux
UCCJIEIOBATENEH, HABBIK ~ MTyOJMYHOrO  BBICTYIUIEHUS NEpeN  ayAUTOPHUEH,
apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEU TOUKH 3PEHUS.

[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOEHHUSl  OOydalolMMHUCS TIpOrpaMM CpelHero oomero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType NMYHOCTHBIX PE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN Pa3BUTUSA OUOJOTUYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCs PYKOBOJCTBOBATHCS B CBOEHU
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIHUMU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIE TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOOrus JOCTUTaroTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TpOIlecCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPEHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3WIIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
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TPaJAMIIMOHHBIM [LIEHHOCTSIM POCCHICKOTO 00I1IeCTBa, pacUIUpEeHHe >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIMUTATENBHOUN AESITENBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa;kaaHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHME CBOMX KOHCTUTYIMOHHBIX IIpaB M OOS3aHHOCTEH, YBa)KEHHE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAJIBHBIM IT0JI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MEPE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIEIUIO U MaMITHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

unelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammuTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE pelIeHUs,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOLICHUE K CBOUM POJUTEISAM, CO3JaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEH CEMEWHOM JKU3HM B COOTBETCTBUHM C
TpaauLUsIMU HapoJoB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLLIEHU;

IIOHUMaHUE YMOLIMOHAJILHOTO BO3JEHCTBHS JKUBOW IPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOy YU :

NOHMMaHHWE U pealu3alus 370pOoBOro u 0e3omacHoro obpasa KHU3HU
(3m0opoBOE  TUTaHWE, COOJIIOICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, PEryJspHas Qu3nyecKas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIWBUIYAIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTHUBHOHN JESTEIbHOCTU TEXHOJOTMYECKOM M COLMAIbHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATh U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cpepaM npodhecCHOHATBHOW NesSTENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOjeM M MyTed HuX
pelieHus;



CIOCOOHOCTh MCHOJb30BaTh NPUOOpETacMble IPU U3YYEHHUU OMOJIOTrUU
3HaHUS W YMEHMSI MpU PELICHUU NpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM
IPUPOJIONIOIB30BAaHUEM  (COOJIIOJICHUE  MpaBUI  MOBEIEHUS B IPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCUCTEMAax, OXpPaHy BHJIOB,
aKOcuCTeM, brochepsr);

aKTUBHOE HENpPUIATHE JEUCTBUN, MNPUHOCALIUMX Bpel  OKPYKAIOIIEH
OPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U NPEIOTBPAILAT UX;

HaJIM4HME PA3BUTOIO IKOJIOTMYECKOTO MBILUICHHS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMM B ITO3HABATEIIBHOM, KOMMYHMKAaTUBHOM M COLMAIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH YKOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOILECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JAMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHHUE SI3BIKOBOM M UWTATEIbCKOM KYJIBTYpbl KaK CpEACTBa
B3aMMOJICUCTBUS MEXY JIIOAbBMU U TIO3HAHUS MUPA;

NOHMMaHUE creuuuKky OMONOTMM KakK HayKH, OCO3HaHUS €€ poju B
(GOpMHUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeAcTaBIeHUs] 00 OKpYXKaloleM MHpPE KaK O €QUHCTBE MPUPOJbI, YEIOBEKA U
oOlIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieueHrss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX  pEeIIaTh pPECypcHble  MPOOJIEMbl  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTe BBIXOAA U3 II100aIbHBIX SKOJOTHYECKUX MPOOJIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
UCIIOJIb30BAHUIO TMPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYyYEHHUU OWOJOTMYECKUX 3HAHUM B LEJAX
MOBBIIEHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHPYyeMO
pU U3Y4eHUH OHOJIOTHY;

NOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIIEHUN OKPYXKAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,



yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB H
MMEIOIIUXCS JaHHBIX C LEJIBIO MOJIYYEHUS JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JUIs
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
IPOEKTHYIO U UCCIIEI0BATEIBCKYIO 1€ TEIIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENPEpPhIBHOMY  OOpa30OBaHHUIO |
caMOOOpa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHWU MO OHOJOTHH B
COOTBETCTBHH C KM3HCHHBIMH MOTPEOHOCTSMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mnpenmera «buomorusy»
BKJIIOYAIOT: 3HAYUMbIe i (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIUs, SBJICHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE, OKCIEPUMEHT U JAPYTHX),
YHUBEpCAJIbHbIE yueOHbIE JAcHCTBHUS (IIO3HABaTENbHbIC, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
IPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIIMM OOYyYarolmuxcs, CHOCOOHOCTh
oOyuaronmxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHUE 3HAHMS W  YHUBEpCaJlbHble yuyeOHbIE JEHCTBUS B
ITO3HABATEIILHON U COUMAIIBHON MPAKTHUKE.

MeTtanpenMeTHbIe PE3yJIbTaTbl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE AeiiCTBUS:

CaMOCTOATENbHO  (QOpMYJIHMpPOBAaTH W aKTyaJlM3UpoBaTh  MpodJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUIM
YKUBOU IIPUPOLBI;



CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

OPUMEHATh  CXEMHO-MOJENBHBIE  CpEeACTBa Uil TPEICTAaBIICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a
TaKK€  MPOTUBOPEUMH  Pa3HOrO  pOJA,  BBIABICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHBIX U HEMaTepuaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B ACSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIbHOCTH;

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE TeHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 3314, TPUMEHEHUIO
pa3IMYHBIX METOIOB MO3HAHUS;

UCIIOJIb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH IO MOJIYYEHHIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTaluH, MPeoOpa3OBaHUI0O M TMPUMEHEHUI0 B YYE€OHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YUEOHBIX M COITMAIBHBIX TPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KITFOYEBBIMH MTOHATHSIMH U METOJIaMU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEILHOU
NeSITEIbBHOCTH U )KU3HEHHBIX CUTYalUIX;

BBISIBJISITHh TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3a/auy,
BBIIBUTATh TUNOTE3Yy €€ pelIeHHs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHHUs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IEJICHAINIPABICHHBIM MOUCK TEpeHOca CPEeICTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KHU3HECITCIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIJIBUTaTh HOBBIE WJEHU, Npe/JiaraTb OPUTMHAJIbHBIE TOJIXOJbl U pEelIeHUs,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINUE aJbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmaunmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(POpMAINK (TeKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJSAPHOW JUTEparype, OHOJOTHYECKHX CIIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upoOBaThH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;

dbopMyIupOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOU ISl BBHITOJTHCHHS YICOHBIX
3ajiay;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTHIA, COBEPUIEHCTBOBATh KYJbTYpPY AaKTHBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MpPEICTaBICHUSA
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAy4YHbIM A3BIK B KayeCcTBE CpeacTBa NpH paboTe cC
OMoJOrnyeckod HHPOpMalUME: MTPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYECKUE 3HAKU U CUMBOJIbI, (popmyibl, aOOpeBHATypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJISIHOCTH;

BJIQJIeTh ~ HAaBBIKAMH  pAclO3HABaHWA W 3aIIUTHl  HWH(pOpMaImH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

1) o6menmne:

OCYIIIECTBISITh KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIbHO BBHINOJHEHMS MpeisiaraeMoin
3aJ]a4uM, YUYUTHIBATh MHTEPEChl U COIJIACOBAHHOCTH MO3ULIMN APYTUX YYaCTHUKOB
JIAAJIoTa UK IUCKYCCUU);

pacno3HaBaTh HeEBepOaJbHbIE CPEACTBA OOIIEHMS, TOHMMATh 3HAYCHUE
COLIMAJIPHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYallWH,
YMETb CMAT4YaTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOIEHUS U B3aUMOJCHUCTBUS, MOHUMAThH
HaMEpEeHUs IPYTuX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOILLIEHUE K COOECEAHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.



2) coBMeCTHasl IesiTeJIbHOCTh:

MIOHMMATh U KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
PUMEHEHHUS TPYNIOBLIX (HOpPM B3aUMOJIEHCTBUS MPHU PELICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMAaTHUKy W METOAbl COBMECTHBIX ACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIAaThb pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAaue€CTBO CBOEr0 BKJIAJa M KaXJOTO YYAaCTHUKA KOMAaHIbl B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHUUA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IIO3UTHUBHOE CTPATETMYECKOE IIOBEAEHUE B PA3IMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHHBEPCAJIbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHHUA NPOOJIEM U UX
pelIeHUs B ®KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHUCTBHUSIX M MOCTYIKaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTh, BBISABISTH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBaTH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHOMN
JEATEIIbBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHSIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

cioco0CcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;



BJIaJE€Th  HABBIKAMU  IIO3HABAaTEJbHOM  pediekcuu Kak  OCO3HAaHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, MCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLIEHKU CUTyalluu, BbIOOpA
BEPHOT'O PEILICHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO0 HUX
CHI)KCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIHX IIpH aHAJIU3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE ce0Osl ¥ APYTUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E peE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULIMH JPYrOoro 4eJoBeKa.

HHPEAMETHBIE PE3YJIBTATBI

[TpenmeTrHble pe3yapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALNN U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4e€OHBIX CUTYyallUsX, a TaKkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl MPEICTaBICHbI IO TOJaM 00yUYEeHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» ¢ 10
KJlacce TOJKHBI OTPaXKaTh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHBI MHpPAa M HAYYHOIO MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA
XKU3Hb, KJETKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB M MpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alus *KUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIMSA), HACIEACTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJISIpHON Ouosoruu), 3axonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u



MIPOUCXOXKJIEHUS KyJIbTYpHBIX pactenuit H. M. BaBuiioa), onpenenarb rpaHUlibl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIIOJICHUE U
OTNKCaHUE >KUBBIX CHUCTEM, MPOIIECCOB U SBIICHWH, OpraHU3allus M IMPOBEICHUE
OMOJIOTMYECKOTO  DIKCIEPUMEHTA,  BBIIABIKEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYEHHBIX
pe3yibTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB M NMPEBpAICHUS] SHEPTUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M JHEPreTMYEcKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUS, WHANBUAYAILHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPUMEHATh MOJYyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJIS MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C 1LeNplo obOecriedyeHus: 0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpee, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOIOTIOIB30BAHUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJIsl MpeIcKa3aHUsl HACJIEJOBAHMS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh U HWHTEPIPETHPOBATH WHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUSA, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(GOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHUE CO3/1aBaThb COOCTBEHHbIC IHCbMEHHBIE M YCTHbIE COOOIIEHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «buosnorus» ¢ 11
Klacce NOJIKHBI OTPaKaTh:

c(OpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIM OMOJIOTHH B CUCTEME HAYyYHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-



HAy4YHOM KapTUHBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pEeIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATh COJCpKAHUE OHOJIOTHYCCKUX TEPMHUHOB W TIOHITHI:
BU/I, TIOMYJISAIINSI, TeHOMOH, SBOJIONHS, ABMKYITUE CUIIBI ((PaKTOPHI) IBOIOIUH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HPKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEAYLUEHTbl, 1ENu MUTaAHUA,
AKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsl SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus riaBHbIX HaIpaBiIeHUN U
nyteit spomoruu A. H. CeeprioBa, yuenuss o ouochepe B. 1. Bepnaackoro),
OTIPEEISITh TPAHUIIBI HX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOICHHE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHC
JIeaTh BBIBOJIBI HA OCHOBAHWH TIOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKKU CTPOEHHUS OHOJOTHUYECKHUX
OOBEKTOB: BUJOB, TMOMNYJSALMA, TPOIAYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJEICTBEHHOM
W3MEHYUBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHHU3MOB, JIEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPraHM3MBI, MEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH TOJyYCHHBIE 3HAHUSA TSI OOBSICHEHHS OMOJIOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAIOIIUX JIOJIEH, COOMI0/IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAIOIIEH
IPUPOJTHON cpene, MOHUMaHUE HEOOXOIWMOCTH WCIOJB30BaHUS JTOCTH)KCHUN
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOIOIIOIB30BAHNUS;

YMEHUE peliaTh dJIEMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABJISThH CXEMBbI
MEePEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHUE BBIMOJHATh JIA0OpATOpPHbIE M MpaKkTUYecKhe padoThl, cOO0IaTh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPHUTHYECKH OIICHWBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3



Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOPMAIIMK, HAYYHO-TIOMYJISIPHBIE

MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbI

COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;
YMEHHUE CO3/1aBaTh COOCTBEHHBIE IIMCHMEHHBIC M YCTHBIE COOOIICHUS,

00001ass GMOJIOTHYECKYI0 HH(POPMAIMIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCTIOJIb30BaTh TIOHATHIHBIN anmapaT OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
JKuznenesaTenbHOCTh KIETKH 6 bubmmorexa [IOK
A https://m.edso00.ru/7f41c292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 1 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
1
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

VYuebnuk mox penakiueit B. B. [Taceunnka buonorus: O6mas 6uonorus
bazossiit yposens. 10 kimacc. M. : [Ipocsemenne, 2023 ron

VYuebnuk nox pepakuueit B. B. Ilaceunuka buonorus: O61ias 6uogorus
bazoBsiii ypoBensb. 11 kimace. M. : IIpocsemienune, 2023 roa

B. U. CuBornazos, U. b. Aradonosa, E. T. 3axapoBa buonorus: O61mas
ouosorus. 10 knacc: bazoBeiit ypoens. M.: lIpoda, 2019 rox

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

VYuebnuk noxa penakuueit B. B. [Taceunnka buonorus: O0uias 6uonorus
ba3zoBblii ypoBeHsb. 10 knacc. M. : IIpocsemenue, 2023 roa

VYuebnuk nox pepakuueit B. B. Ilaceunuka buonorus: O61mas 6nomorus
ba3zoBblii ypoBeHsb. 11 knacc. M. : IIpocsemenue, 2023 roa

B. U. Cusornazos, . b. Aradonosa, E. T. 3axaposa buonorus: O0mas
6uonorus. 10 kacc: bazoserit yposenb. M.: JIpoda, 2019 ron

buonorus (6a3oBelii ypoBeHs). Peanuzaius ®I'OC ocHOBHOTrO 00111€T0
oOpazoBanus : Meroauueckoe nocooue s yuutens / E. A. Hukumiona, I'. 1O.
Cemenosa; nog pea. E. A. Hukumosoun. M.: ®I'BHY «HcTtutyT crparerun
pa3BuTus odpazoBanusa PAOy», 2022. 170 c.: un

KonTtponbHO-u3MeputenbHbie Marepuainsl. buonorus. 10 kmace / Cocr.
H. A. bormanos.-3-¢ uzn., ucnp.-M.:BAKO, 2017.-80c.

KoHnTtponbHO-u3MeputenbHbie Marepuaisl. buonorus. 11 kmace / Cocr.
H. A. bormanos.-3-e uzn., ucnp.-M.:BAKO, 2016.-80c
E. H. JlembsakoB, A. H. Co6oneB, C. B. Cymaroxun COOpHHMK 3amad IO
o6mer omonornu- M.: BAKO, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HNHTEPHET

DOI'NC «Mos mikosiay



		2023-08-31T15:53:28+0200




