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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYID OCHOBY IS
OTIpEJICICHHS] TOAXO0A0B K (OPMUPOBAHUIO COJCPKAHUS Yy4eOHOTO MpeaMeTa
«buosiorus» cocTaBWIM: KOHIENTyalbHbie TmonoxkeHus PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH €€, coliepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKY BBIITYCKHUKOB, TTOJIOKEHHUS 00 OOIIMX HEIX U
MPUHINNAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero oOpazoBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHUS O
cnernuduke 0noyoruu, €€ 3HaYCHUH B MTO3HAHUU >KHUBOUW MPUPOIBI U 0OECIICUCHUH
CYIIIECTBOBAaHMSI YesIoBeYeCKOoro obmiectBa. COrjlacCHO Ha3BaHHBIM TIOJIOKEHUSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPaMMBbI 110 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma 10 Ouosioruu Ja€T MOpPEACTABICHUE O LeNax, 00 oOei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTellbHOE MPEAMETHOE
COIEp’KaHHME, €ro CTPYKTYpYy, pacOpeicieHue Mo pasaeaaM U TeMaM,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 0O0pa3oBaTEIbLHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarommXCsl.

B nmnporpaMmme mo OuONIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
JEeATeIIbBHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIMXCcsi MO OCBOCHUIO COJEp KaHUs
OMOJIOTHYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xaccel, 6a30BbIil YPOBEHB) peain30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMN JIMYHOCTH, SKOJOTHYECKOI0 MBIIUICHUS, MPEACTABICHUN O 310POBOM
oOpa3e XKM3HM M OEpEeKHBIM OTHOIIECHUEM K OKpYKAIoUeH MPUPOIHOU cpere.
[TosTOMy HapsIy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a TaKkKe 3HAHUM O
CTPOCHHUH >KUBBIX CUCTEM PA3HOTO paHra M CYUIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIICHO BHUMAHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUUN B TTOBCEHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPOQUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMUN YEIOBEKa, MEIUKO-
TeHEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs HKOJIOTUYECKH
1EJeCO00pa3HOro TMOBEICHUS B OKpYy)Karolled NpUpPOJHOM cpele, aHaiu3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HATPABIECHHOCTH
yuyeOHoro npenmMera «buosiorus» NpoJUKTOBAaHO HEOOXOJUMOCTBHIO oOecreueHus



YCIIOBUM JUIsl pEUICHUS] OJTHOM M3 aKTyallbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTopas mpeamnonaraeT GOpMHUpOBaHHE Y  OOyYAIOIIMXCS
CIIOCOOHOCTH aJIallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHHUS 3aHMMAET Ba)XXHOE
Mecto. OHa oOecrieunBaer (opMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTHUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTEINIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUHU, CO3HAET
YyCIOBHSI  JUIA: TO3HAaHUS  3aKOHOB  JKMBOW  MPUPOJbI, (POPMHUPOBAHUS
(YyHKIHMOHAIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0€30MacHOro odbpasa
YKU3HM, IKOJIOTMYECKOTO MBILUICHUS, IEHHOCTHOTO OTHOILIECHHS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonpiioe 3HaueHre OUOIOTUSI UMEET TAKXKE JJIs1 PEIICHHS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  337ad  CpeJHero  oomero o0pa3oBaHMs,  COLMAIM3ALUA
oOyuatonuxcs. M3yyenue 61oia0ruu o0ecneurnBaeT ycioBus s (GOpMUPOBaHMUS
WHTEJUICKTYalbHbIX, KOMMYHHUKAITMOHHBIX W  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpBl, CHOCOOCTBYET MHTErpalliu OWOJIOTMYECKUX 3HAHUHU C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHHUS O MpeAHA3HAYEHUH Y4eOHOro mnpeaMera
«buonorus» cocraBUJIM OCHOBY Uil ONPEICNICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COAEpP’KaHUsA, MPEACTABIECHHOIO B Iporpamme I10
OHOJIOTUH.

OT60p coxaepkanusi yueOHoOro npenmera «buosmorusi» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOpPA3HOrO MOJXO0Jla, B COOTBETCTBHM C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBI OCBOMTbH 3HAHHUA M YMEHHs, 3HAYUMbIE IS
dopMupoBaHus OOmIEeH KyJIbTYpBl, OMNPENCNSIONINE aJeKBaTHOE IIOBEJCHUE
YyeJioBeKa B OKpYXarollleld MPUPOAHOU cpesie, BOCTpEOOBAHHbIE B MOBCEIHEBHOMN
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco00oe MECTO B ATOM CHUCTeME 3HaHUM
3aHHUMAIOT 3JIEMEHTBI COCPKAHUSI, KOTOPbIE CIyKaT OCHOBOM At pOpMUpPOBaHUS
MPEJICTABJICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJOTMYECKOro 00pa30BaHUsl.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepualia B NpOrpamMme IO
OMOJIOTMHM OCYIIECTBICHO C€ Y4Y€TOM MPUOPUTETHOTO 3HAYEHMsI 3HAHUM 00
OTJMYUTEIBHBIX OCOOCHHOCTSX KUBOW MPUPOJIBI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMHU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIONINE COJEpKaTeNbHble TUHUU: «bronorus kak Hayka. MeToabl
HAay4yHOTro To3HaHus», «KieTka kak Ouonorumyeckas cuctemayn, «OpraHu3m Kak



Ouonornyeckas cuctema», «CucreMa U MHOTooOpasve OpraHU4YecKOro MHpay,
«IBOIONMS KUBON MPUPOJIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[ens m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOUMMHCS  3HAaHUAMH O  CTPYKTYPHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNpPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctmxenne 1ienu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a3oBoM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHE OOYYaIOIIMMHUCS CHCTEMBl 3HAHUU O OHOJIOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUIIax, CIy>KaIllUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMSI, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX
CHCTEM PAa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce aHaM3a JAaHHBIX O MYyTAX pPa3BUTUS B
OMONIOTHH HAyYHBIX B3TJISIIOB, MAEH M TMOAXOAOB K M3YYCHHIO JKUBBIX CHUCTEM
Pa3HOTO YPOBHSI OPTaHU3alUY;

CTAaHOBJICHME Yy OOydJarommxcs oO0meil KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH U OLICHUBATH SIBJICHHUS OKPY KAIOIIETO
MHpa JKMBOW TPUPOJLI HAa OCHOBAaHWM 3HAHWUW W OIBITA, IOJIYYEHHBIX IIPH
M3y4YEeHUH OUOJIOTHH;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYEHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JICSITEIIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTH;

BOCIIUTaHUE YOEXAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOICHUS ITUIECKUX
HOPM IIpU MIPOBEECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTUYECKUX 3HAHWUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTHYECKOM KYJIBTYPBI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TMOCJIEJICTBUM CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOIIel cpejie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COONIOACHHE MeEp MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI O0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HayUYHbIE TPEIMETHI.



Jlns u3yueHus: OMoJIoruu Ha 6a30BOM YPOBHE CPEJIHETO 00111ero 00pa3oBaHUs
otBOoAMUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henenio), B 11 knacce — 34
yaca (1 gac B He/IeIIO0).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust kak Hayka. CBsizb OMOJOTHUU C OOIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPABOM.
Ponp Ouonormu B (QOPMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTHUHBI MHUpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTopl o3HaHus )KUBOM NpUpo bl (HAOII0ACHHUE, SKCIIEPUMEHT, OITUCaHUE,
U3MEpEHHe, KiIacCU(pUKALMs, MOJEITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktrnueckass paboraNe 1. «Mcmonb3oBaHWE pPa3aUYHBIX METOJOB MpPH
U3YYCHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHHU3ALMSL.

JKusble cuctembl (OMOCUCTEMBI) KaK IpeIMET U3ydeHus: ouosorun. OTinyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOIbI.

CaoiicTBa OMOCHCTEM U UX pa3zHOoOOpasue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EepHBIH.

JlemoHcTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHu3aluu
YKUBOU MIPUPOIBI».

O6opynoBanue: mojaenb MoJiekyisl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpOIJIEMEHTHI,
MUKpO3JIEMEHTHl. Boga 1 MUHepabHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpalbHBIX BemlecTB B Kkierke. lloanepkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMHUHOKHUCIOTHI — MOHOMEpHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (TEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpTUYHAsl CTPYKTypa). XUMHUYECKHe cBoWcTBa OenkoB. buonormueckue
byHKIMN OEIKOB.



®depmeHTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapuipl  (caxaposa, JaKTo3a) MW ToiMcaxapuibl  (Kpaxmal, TJIMKOTEH,
1eJUI0I03a). buonornyeckue GyHKIIMM YTII€BOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuabl, CTepouasl. [HuapoduIbHO-
ruapodobHble  cBoicTBa. buonornmueckue Qynkumm smnuaoB. CpaBHEHHE
yIJI€BOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneotmaer — MoOHOMeEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukun JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunasr PHK. AT®: ctpoenne u GhyHKIIHIH.

[{utonorus — Hayka o kieTke. Kiietounas Teopus — mpuMep B3aMMOIEUCTBHUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIETKH.

Knerka kak menoctHas »xuBasg cuctema. OOniMe MNPU3HAKH KIETOK:
3aMKHyTasi HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CHCTEMa CUHTE3a OellKa.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. KnerouHas creHka Oaktepuil. CTpoeHue
AYKApUOTHYECKON KIeTKH. OCHOBHBIE OTJIMYMS PACTUTEIBLHOM, >XUBOTHOM H
IrpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTE€HKA, TNIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opranouipl. OnmHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoknenne MUTOXOHAPWN u TacTua. Bunmbl mmactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OYHKIMKU OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynsatopHslil neHTp kiaetku. CTpoeHue sijpa: sjuepHas 000s0ouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnoOpT BELIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

Hnarpammer:  «PacnpeneneHne XHMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoze», «Pacnpenenenne XuMHIECKUX 3JIEMEHTOB B dKUBOU IMPUPOAEN.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJIb», «brocunTes 0enka», «CTpoeHrue MOJIeKyJbl OenKay,
«Ctpoenne pepmentay, «Hyknennosbsie kucnotsl. JJHK», «Ctpoenue momnexybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKW», «CTpOEHHE KMBOTHOU KIIETKWY,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue spa KIEeTKn», « Y TIeBOAb, «JIMIuasD.

ObopynoBaHue: CBETOBOW MHMKPOCKON, OOOpyAOBaHWE [JIsl TMPOBEICHUS
HAOIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpPENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMHUIIa3bl UK KaTaaasbl)y.

JlaGoparopHas pabora Ne 2. «U3ydyeHue CTpOEHUS KIETOK paCTCHUH,
YKUBOTHBIX W OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHICAHUEY.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIeCTB, WU METa00IN3M. ACCUMUIIALINS (TUIACTUYECKUM OOMEH) U
JUCCUMUJISIIUS (SHEPTeTUYECKHii OOMEH) — JIBE CTOPOHBI €JIMHOrO IIpoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTabor3ma.

Tumnbl oOMeHa BellecTB: aBTOTPO(dHbBIN U rerepoTpodHsbiil. Posib GpepMeHToB
B 0OMEHE BEIIECTB U MPEBPALEHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emiie. BiausiHue ycnoBuil cpeapl Ha (DOTOCUHTE3 U CIIOCOOBI TOBBIIICHUS €T0
MPOJAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCUHTE3UPYIOIIe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
YKU3HH Ha 3emie.

DHepreTrueckuii oOMeH B KjeTke. PaciiernieHue BemecTB, BBIJCICHHE H
aKKyMYJIMpOBAaHHE DHEPrud B KJIETKE. OTambl HSHEPreTHYECKOro oOMeHa.
['mukonu3. bpoxenue m ero Buabl. KucnoponHoe oxkucieHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnutenbHoe dbochopunupoBaHue. D dexTHBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peaknmm wmatpuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Ortambl TpaHcisuuu. KoawpoBanue amuHOKuCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexnerounsle opmbl )Ku3HU — BUpYCHl. cTopus oTkpbiTus Bupycos (/1. U.
WNBanoBckuit). OCOOEHHOCTM CTPOECHHMSI M JKM3HEHHOIO LIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, MKUBOTHBIX U 4YEJIOBEKA, BbI3bIBAEMbIE
Bupycamu. Bupyc mmmynonedunura yenoseka (BY) — Bo3byautens CIIN/a.



OOpatHasi ~ TpaHCKpUIILMsA, peBepTaza W uHTerpaza.  [Ipodwunaktuka
pacnpocTpaHeHuUs: BUPYCHBIX 3a00JI€BaHMIA.

JdeMoHCcTpanuu:

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

Tabmuubr u cxembl: «Tunbel muTaHus», «Metabomusmy, «MUTOXOHAPHUSIY,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupycs», «bakrepuodarn», «CtpoeHue u xu3HeHHbIN 1K Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

O6opynoBanue: Moaenu-anmaukanuu «Yapoenue IHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIil UK, WIM >KU3HEHHBIM LUKA KieTku. WHTepdaza u MuTo3.
[Ipoueccel, mpoTekaromue B uHTepdaze. Pernmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIMrmouaHeIi M TAIUIOMJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMaTHJIbI.
[{uTonorudyeckue OCHOBBI PA3MHOKEHHSI M  WHIWBUAYaJIbHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HbIX CTAAUIX MUTO3a. bHOJTOTrMYECKUI CMBICIT MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

@®opMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecrolioe U moJjioBoe. Busl Oecrionoro
Pa3MHOXKEHUS: JICJICHUE HAJABOE, IIOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHUe. VICKyccTBEeHHOE KIOHMpPOBaHUE
OPraHU3MOB, €T0 3HAYEHUE JJIs1 CEJIEKIIUU.

[TooBOE pa3MHOKEHHE, €TO OTINYUS OT OECTIOJOTO.

Meito3. Cranun meiio3a. Ilporecchl, mpoucxomsiiue Ha CTaAusX MeHo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bHOJIOrMYECKUN CMBICT H
3HAYEHHE MEHUO03a.

["ameTorenes — mporecc 0OOpa3oBaHUs TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CeMEHHUKH U SUYHUKUA. OOpa3oBaHUE W PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaTo30ujl, SMIEKJIeTKa) — CIIepMAaTOreHe3 U OBOI'CHE3.
OcoOeHHOCTH CTpOEHHUSI SMIIEKIETOK U crepMaTo30uaoB. OIIo0TBOPEHHE.
[Taprenorenes.

NunuBuayanbHoe pasBuTHEe (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). Jrarbl SMOPHUOHATIBLHOTO PA3BUTHUSl Y MO3BOHOYHBIX >KUBOTHBIX:
npo0ienue, ractpynsiiusi, opraHorene3. IloctamOpuoHanbHOE pazButHe. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). BrnusHue



Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacreHuii. OHTOr€HE3 IIBETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl u cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pAaCTeHUI», «BereratuBHOe pa3MHOKEHUE
pacteHui», «Jlenenne kieTku OakTepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocomb», «Kierounsrii nuukmy, «Pemmukamus JJHK», «Mutosy,
«Mernosy, «IIpsMoe n HenpsiMoe pa3BUTHEY», «l aMeTOreHe3 y MIEKONUTAIOMNX U
4esnoBeka», «OCHOBHBIE CTAJIMM OHTOTE€HE3A.

O6opynoBaHue: MHKPOCKOTI, MHUKPOINpPENapaThl «CrniepmaTo30u bl
MJICKOITUTAIOWIETOY, «SHIEeKIIeTKa MJeKonuTarmeroy, «KapuoknHes B KieTkax
KOpelIKa JIyKa», MarHuTHas MoOJieNib-anmuiukanus «Jlegenue KIeTKu», MOJelb
JAHK, monenp meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

JlabopaTtopHas pabora Ne 3. «HaOmiomeHue MuUTO3a B KJIETKAaX KOHYMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOCHHSI TOJIOBBIX KIJIETOK Ha
rOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsienCTBEHHOCTh M N3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3Butus reHeTUKHA. Poib nuTosiorun
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETHUKU. METOJbl TEHETUKU (TUOPUAOJIOTHUECKUT,
ATOT€HETUYECKUH, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHATUS. ['eHeTnUecKas CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, yCTaHOBIEHHbIE . MeHaenem.
MonorubpuiHoe CKpellMBaHue. 3aKOH €IMHO-00pa3usi THUOPHUIOB IEPBOTO
nokoneHusd. IIpaBuno JOMUHUpOBaHUS. 3aKOH paCLICIJIEHUS MPU3HAKOB.
['unoTe3a ynctoThl rameT. [loHOE 1 HEeMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemuMBaHWe. 3aKOH  HE3aBHUCHMOTO  HAaCIEAOBaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUIHOTO  CKpEUIMBAHUSI.
Ananusupymoliee ckpenpanue. Fcnonp30BaHne aHaTU3UPYIOLIEr0 CKPEIIUBAHUS
JUTS OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemieHHoe  HacnefoBaHue mpu3HakoB. Pabora T. Moprana 1o
CUEIJIECHHOMY HacJeJOBaHUIO TeHOB. HapylleHne clenieHus reHoB B pe3yJibTaTe
KPOCCHHIOBEpa.

XpoMOCOMHas TEOPUsl HACIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['eneTuka mosia. XpoMOCOMHOE ONpeAEIeHUE Moia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TreTeporaMmeTHeie opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLIETUICHHBIX C MTOJIOM.

W3meHunBOCTh. BBl ”3MEHYMBOCTU: HEHACIIEICTBEHHASI U HACIIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi ¥ BapuallMOHHAsl KpUBasl.
Hopma peakunu npusHaka. KolnuecTBEHHbIE M Kau€CTBEHHBIE NMPU3HAKU M HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnenctBeHnHasi, wiM TEHOTHIUYECKAas, W3MEHUYMBOCTh. KomOwHaTHBHas
U3MEHYMBOCTh. Mei0o3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYUBOCTU. MyTalimoHHasi u3BMEeHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. YacToTa ¥ mpuunHbl MyTaluii. MyTtareHHbie (paKkTopbl.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBeHHOM n3menunsoctu H. M. BaBuiiosa.

BuesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEeKa: TeHeAIOrMUeCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHM, OMOXUMUYECKUH,
MOJIEKYJIAPHO-TEHETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE IEeHOTHUIIA!
ITOJTHOT€HOMHOECEKBEHUPOBAHNE, T€HOTUIIMPOBAHUE, B TOM YHMCJIE C MOMOILIBIO
[T1{P-anamm3a. HacmencTtBennnie 3a00JjicBaHUS 4YeEJIOBEKA: TEHHBIC OOJIC3HHU,
00JIe3HN C HaCJIEICTBEHHOW MNpeApacnoyioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOI0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JIEYEHUS T€HETUYECKUX
OoJsie3Hel. MeauKo-reHeTHYeCKOoe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETHKHU B MPEAOTBPALIEHUY U JICHEHUU T€HETHUECKUX 3a00JI€BaHU YEIOBEKa.

JleMoHCTpaUu:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. N. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPUAHOE  CKpELIMBAHME U  €r0
IUTOTE€HETUYECKAasi OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LHUTOr€HEeTUYecKas
OCHOBa», «3aKOH YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHHE,
«uTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEIIMBaHUSY, «Metio3y,
«B3auMozencTBue alIeNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl paCTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACJIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuOoTuIlbl YelloBeKa U KUBOTHBIX», «Bubl
U3MEHUYMBOCTHY», «MoaudukanrmoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTalmoHHasi U3SMEHUYUBOCTD.

O6opynoBanue: MojeNU-aNIIMKau «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «JurnbpunHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HopMa, MyTanuu
(bopMBI KPBUIBEB U OKPACKH Tella), repoapuid «I"opox moceBHOM.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas pabora Ne 5. «V3ydenwe pe3ynpbTaTOB MOHOTHOPHUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Yy AP030(HIIbl Ha TOTOBBIX MUKPOMpEIapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenue MoauuKaIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOD.

JlaGopaTtopHas pabora Ne 7. «AHanmu3 MyTanuidl y apo30¢uiIsl Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

[IpakTueckass pabora Ne 2. «CocraBieHUE U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJICKUUU U JOMECTHKALUS.
VYuenne H. WM. BaBuioBa 0 1eHTpaX MPOUCXOXKICHUSI U MHOT000pa3us
KYJbTYpHBIX pacTeHUH. LIEHTpbl NPOUCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. COpT,
MOpo/JIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MacCoBBIi U MHAUBUAYAIbHBIN OTOOPHI B
CENEKIIMU pPACTEHUNM U KUBOTHBIX. OILEHKa JKCTepbepa. bIuM3KopoIcTBEHHOE
ckpemuBaHue — uHOpuAMHT. Yucras nuaus. CkpelmMBaHUE YHUCTBIX JIUHUH.
['ereposuc, wim rubpuanas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanénnas tulOpuamsanus W €€ ycnexu. VICKyCCTBEHHBIH MyTareHes W
MOJyYCHUE TOIMUILIONA0B. JIOCTMKEHHUS CENEKIMM PACTEHHWM, >XKUBOTHBIX U
MHKPOOPTAHU3MOB.

buorexHONOTUs Kak OTpacib NPOW3BOACTBA. |'€HHAs WH)KEHEpHUs. OTaIlbl
co3ganusi pexombunantHon JIHK wu Tpancrennsix opranuszmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KinonupoBanne BBICOKOMPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Dkoyioruueckue M dtuyeckue  npodsnemsl. MO - reHeTruyecku
MO (ULIIHPOBAHHBIE OPTAHU3MBI.
JemoHCcTpanuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBaHOB.

Tabnuipl 1 cxeMbl: KapTa «lleHTpbl MPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «[lopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHui», «Otnanéanas rudpuauzanus», «Padoter akagemuka M. @. iBanoBay,
«Ilomumnongus», «OOBEKTHI OHOTEXHOJNOTHUN», «KieTouHnble KyabTypbhl U
KJIOHUpOBaHHe», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJI0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuii «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlaGopaTopHble U NpaKTHYECKHE PadOThI:

OKCKypcusi«OCHOBHBIE METOJBI M JOCTHUKEHHUSI CEJEKIMU PAcCTEHUWA H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, IUIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, JAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLMOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3BONIONMOHHONW TEOPUM HA PAa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa  3BOMONUU. [laneoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
NOSIBJIEHUS BHUJOB B MaJICOHTOJIOIMUECKON JIETOMMCH, NEPEXOJHbIE (DOPMBIL.
Bbuoreorpaguyeckue: cxoncTso U paznuure ¢payH u (Gaop MaTepuKoOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUs SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METa0OJMYECKMX NyTed y Bcex
OpraHU3MOB.

OomonnoHHass Teopus Y. JlapBuna. IIpeanochUlKM BO3HUKHOBEHUS
JnapBuHU3Ma. JIBHKylIuMe CHJIbI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHYHUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosonus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrkymue cuibl ((pakTopbl) SBOJIONHMKA BUAOB B Mpupoje. MyTalMOHHbBIN
Ipolecc M KOMOMHATHBHas WM3MEHYUBOCTH. [lomynsiiMOHHBIE BOJHBI U JIpeid
reHoB. M30ums 1 MUrpanus.

EctecTBeHHbIl 0TOOp — HampaBisiomuii Qgakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tpucnoco0aeHHOCTh OpPraHU3MOB KakK pe3ysbTaT 3Boionuu. [lpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-aTaNTAIHH.

Bun wu  BugooOpazoBanue. Kputepun Buma. OcHoBHble  (HOPMBI
BUJI000pa30BaHus: reorpauyeckoe, IKOJIOrHYECKOE.

MakposBomoniust.  @opMbl  3BOIOLMU:  (UIETUYECKAs, JAUBEPreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IporucxoxeHrne OT HeCleUUaTu3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AnanTuBHas paguanus.

JdeMoHCcTpanuu:



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

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiie», «3apoIbIIIu
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOppObI 32
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB paCTEHUID,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyTtamnonHas
U3MEHUYUBOCTH», «Apomopdo3b», «Wauoamanrtanum», «OOmas aereHepanusy,
«/IBmKkymue cunsl 3Bomoonun», «Kapra-cxema wapmpyra nyremectBus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuE», «IIpuCnocoOIEeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUA00OOpa30BaHUEY, « IKOJIOTUUECKOE BU000PA30BAHUEY.

O0opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKPAacKH,
HAOOp IUIOAOB M CeMsH, Koyuiekuusi «lIpumepsl 3alUTHBIX MPUCIIOCOOTIEHUN Y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPaBICHUS 3BOJIIOIUNY, 0O0BEMHAs MOJEIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX ).

buoreorpaduyeckas kapra wmupa, KoJuleKiusa «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWil», Mojnenp ammmkauus «llepekpéct
XpOMOCOM», BIaXHble Tmpemnapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaliuu (pOpMbl KPbUILEB U
OKpPACKH Tena).

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OJIOTHUESCKOMY
KPUTEPHUIO.

JlaGoparopHas pabora Ne 2. «Onucanue nmpucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4yHble TpPENCTaBICHHUS O 3apOKJIECHUM >KM3HU. HayuHble TrUmoTesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: abuoreHe3 W mnaHcnepMmus. XHUMHUYECKas
HBOMIONUSI. AOMOTEHHBI CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCHEepUMEHTAIBHOE NMOATBEPKICHNE XUMHUUYECKON 3BOIroLMK. HadanbHbIe 3Talbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIOLUSL.
dopMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTAaHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeickas u
npotepo3oiickas dpel. llameosolickas spa W €€ TMepUOABl: KEMOPUIMCKUH,
OpPIOBHUKCKHUH, CUITYPUHUCKUN, NEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKUM.

Me3o30HCKas 3pa U €€ NEPUObl: TPUACOBBIN, FOPCKUNA, METTOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOIE€HOBBIM,
AHTPOIOTE€HOBBIN.



XapakTepucTUKa KJIMMaTa U TeoJOorMYecKuX mpoieccoB. OCHOBHBIE J3TaIlbl
HBOJIIOIMU PACTUTENILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUM u
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYEecKOro Mupa Kak oOTpaxeHue 3BoJrouuH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIIOLKA YeJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHH O
MIPOUCXOKICHUHM YeJIoBEKAa. Meroasl u3ydeHus aHTponoreHesa. CxoncTtBa u
pasnuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATUUYECKOE MOJIOKEHUE YETTOBEKA.

HBuwxkymme  cuibl  (pakTopel) — aHTpomorenesa.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbId 00pa3 KHU3HHU,
M3TOTOBJICHUE OPYJIUI TpyZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTA/IUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpAJIONUTEKH, UenoBek
yMenbld, Yenoek npsMoxoasmuii, UYemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMS CYIIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM IrOJIOBHOIO MO3Ta, 00pa3 KU3HU, OPYAUSL.

Yenoeueckre packl. OCHOBHblE  OOJbIIME  pachl:  €BPOINEOUHA
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHIOJIOMIHAS
(a3uarcko-amepukaHckas).  UepTbl  NPUCTIOCOOJIEHHOCTH  MpEICTaBUTEEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. ENMHCTBO 4elOBEUECKHX pac.
Kputuka pacuszma.

JlemoncTpanum:

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

Tabmuupel 1 cxembl: «BosnukHoBeHne CoaHeuHON cHUCTeMbl», «Pa3BuTihe
opraHuuyeckoro wmupa», «PacturenpHas wietka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTnueckasi kietka», «COBpEMEHHas CHCTEMa OPraHUYECKOr0 MHPAy,
«CpaBHEHHE AHATOMUYECKMX YEpPT CTPOCHMSI YEJIOBEKa U YeTOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeNoBeKa», «llpeBHenmmue moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKue pachh».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHIA), CIENKH WIH
U300pKEHHUSI KAaMEHHBIX OpYJIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpeOrna), TeOXpoHOJIOTHYEcKass Tabnuma, KoJuiekiusa «Dopmbl
COXPAHHOCTU MUCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTUYECKHEe PadoOThI:

[Ipaktuueckast padota Ne 1. «M3yyeHue UCKOMaeMbIX OCTAaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcHsi «IBOJIOLUS OPraHUYEeCKOro Mupa Ha 3emie» (B €CTeCTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUuN My3eil).

Tema 3. Opranu3mbl ¥ OKpYysKaoias cpeaa.

DKOJIOrHs KaKk Hayka. 3aJaqyd ¥ pa3aeibl 3KOJOTHA. MeTOabl 3KOJIOTHYECKUX
UCCJIEI0OBAHNNI. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Okomornueckne (dakTopel. Kriaccudukamus sKogorudeckux (HaKTOPOB:
abuoTudeckue, OMOTUYECKME U aHTPOINOreHHble. JIeHCTBUE HKOJOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AlGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTh. DoTonepuoans3m.
[IpucnocoGnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckue (bakTophI. Bungsr OMOTHUYECKUX B3aMOJIECTBUH:
KOHKYPEHIUsI, XUIITHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyajlu3M, KOMMEHCAJIMU3M (KBapTHPAHCTBO, HAXJCOHMYECTBO). AMEHCAIN3M,
HeUTpaiu3M. 3HaueHHEe OMOTHYECKUX B3aUMOJEHCTBUN [UJISl CYIIECTBOBAHUS
OpraHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjssuud. (OCHOBHBIE IOKa3aTeian
MONYJISIIIUU: YUCJIEHHOCTh, IUIOTHOCTb, POYKJIA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. J[MHaMuka YuCcI€HHOCTH MOMYJISIUNA U €€ PeryJisiusl.

JdeMoHCcTpanuu:

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

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenpl 0OMTaHUS
opranu3MoBy», «®oronepuoansam», «llomynsiiun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJsAuu UHPy30puu-TyPenbkny, «[luiespie enm.

JlaGopaTopHble U NpaKTHYECKHE PadoOThI:

JlaGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padbota Ne 2. «Iloncy€T NI0THOCTH NOMYJISUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. CooO1mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

Coo0miectBo opranm3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
NPOCTpaHCTBEHHAasA, Tpoduueckass (muuienas). Buabl-momunantsel. CBsizu B
OHOIIEHO3E.

Dkoyiornueckre cuctembl (dkocucteMsbl). [loHsaTne 00 »skocucTemMe W
ouoreoneHoze. DOYHKIMOHAIbHBIE KOMIIOHEHTBl 3KOCHUCTEMbI: IPOJYLEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B HKOCUCTEME.
Tpoduueckue (muieBbIE) YPOBHU HKOCUCTEMBI. [luIieBbie LeNMH U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMmacca, MNPOAYKIUS. DKOJIOTHYECKHE
NUPAMUIBL  TPOAYKIMHM, YHUCICHHOCTH, OnoMacchl. (CBOHCTBAa OJKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIeccHs.

[IpupoaHbie HKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpPONIOTrE€HHBIE  3KOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X0391CTBEHHOE 3HAUEHHE arpO3KOCHCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOM4YMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiibl, coctaB U CTpYKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcodbeHHOCTH Ouocdepbl Kak
I00aNbHOW 3KOCUCTEMBI. J[MHaMHuYeckoe paBHOBecME€ M oOOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB U OMOr€0OXMMUYECKUE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUS B Orocdepe.
['1o6anbHBIE IKOIOTHYECKUE TTPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI 17} YeJIOBEYECTBA. Coxpanenue
O6ropazHoo0Opasus Kak OCHOBa ycToiunBocTH Onochepsl. OCHOBA pallMOHATBLHOTO
VIOPABJICHUS MPUPOJHBIMU pEeCypcaMM M HX HCHOJNb30BaHuE. JlocTuxkeHus
OHOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepuanckuii.

Tabmumpl u cxemsl: «llumieBsie nenun», «bHUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenmu nuTanusy, «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HTUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d Bomoéma», «ArporeHo3», «lIpumMepHbie
AHTPOIIOTEHHBIE ~ BO3JIEMCTBUS HAa HNpUpPOAY», «Baxueiumme HCTOUYHHKH
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BakHeiIIasi cocTaBistomas
ouochepr», «DakTopsl Aerpaganuu nousy, «llapHukoBeiid 3¢ dexT», «DaKTOphI
paIMoaKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBIN dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojeb-anmukanus «TunuyHble OMOLIEHO3bI», TepOapuii
«PacTtutenbHble coo01IeCTBaY, KoJuiekuuu «buoiienos», « Bpenurenu BaxxHeUIux
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYp», TepOapuu M KOJUJICKIMH pAcTeHUH W
YKUBOTHBIX, MPUHALJICKAIINE K PA3HBIM 3KOJOTMYECKUM TIPYIIAM OJHOTO BHJA,



Kpacnas xnura Poccuiickoit ®enepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
pacTeHui U 5KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarONIMMHUCS MpOTrpaMM  CpeaHero  obmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METAMIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIICYIONIME COCTABIIAIOIINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
IPaXTAHCKOM UJCHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOONpPEACJICHUIO, HaJlWyue MOTHUBAllMM K OOydYeHHI0 OuOJOoruH,
I[eJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUsS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESTEIIBHOCTH IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI€JIM U CTPOUTH KUSHEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHS» HOCTUTAtOTCA B
CAUHCTBE YYCOHOM M BOCIHTATCIBHOM JIEATCIHPHOCTH B COOTBETCTBHHM C
TPAAUIIMOHHBIMU POCCUMCKUMU COLMOKYJIIBTYPHBIMUA, UCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpPMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUsS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsA, PA3BUTUS BHYTPEHHEW TO3ULMU JIMYHOCTH, MATPUOTU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSAKY, YEIIOBEKY TPyJa U CTApLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OCEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupone u
OKPYKAIOIIEU CPELE.

JIndHOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpeamera «buomorusy
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTrO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEATU3alli OCHOBHBIX HAIPaBJICHUU
BOCHUTATEIILHON IEATECILHOCTH, B TOM YHCJIE B UACTH:

1)rpamaaHcKoro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKM 00YYaIOIIEeT0oCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTA IMPU CO3/IaHHUU
y4eOHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BBINOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUSAMHU, KYyJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJICPKaHus;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHPOBAHHOCTh pOCCcuicKOn IpaXKIaHCKON UJIEHTUYHOCTH,
NMaTpuoOTU3Ma, YBaXXEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHol, ropmoctn 3a CBOM Kpal, CBOKO PoauHy, CBOW S3BIK M KYJIBTYPY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MAMSTHUKAM IPUPOIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWUOJOTUM, TMOHUMAHUSI 3HAYCHHS OHOJIOTUM B TIO3HAHUHU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJA;

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJ1a B MOCTPOCHUE YCTOMYMBOTO Oy IYIIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTI'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;



IIOHUMAaHUE AMOLIMOHAJILHOTO BO3JAEHCTBHS JKUBOW IIPUPOBI U €€ EHHOCTH;

TOTOBHOCTh K CaMOBBIPD@)KEHHMIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMIICHUE
IIPOSIBIISITH KAYECTBA TBOPYECKOW JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

NOHMMaHHWE W pealu3alus 370pOoBOro M 0e30omacHoro odpasza KU3HU
(310poBO€  mUTaHHWE, COOJIOJEHUE TUTHEHMYECKUX ITpPaBWJI U HOPM,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHH W OTHbIXa, peryisipHas ¢uznyecKas
aKTUBHOCTb), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOIIEHHS K
COOCTBEHHOMY (PM3UUECKOMY U NICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LEHHOCTH MPAaBWI HHJIMBHAYyAJIbHOTO M  KOJUIEKTHBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 3OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOI00HE;

TOTOBHOCTb K AKTHUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOM W COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBITNIOJIHATH TAKYIO IE€SITENIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodheccCHoHaTbHON e TeNIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pean30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JIOTH4eCKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K MPHUPOJie KaK HCTOUYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOW KyJIbTYphl: TNPUOOpPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEICTBHMA IS
OKPYXKaroUIEn Cpeibl;

OCO3HaHUE TJI00AJBHOTO XapakTepa IKOJOTHYECKUX MpoOJieM U IMyTell ux
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble NpPU HU3YYEHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PEIICHUU NpoOJieM, CBA3AHHBIX C pPalMOHAIbHBIM
IPUPOJIOTIONB30BAaHUEM  (COONIOJIEHHE  MpaBUJ  MOBEAEHUS B MPUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAaxX, OXpPaHy BHUIOB,
IKOCUCTEM, Orochephl);



aKTUBHOE HENpPUIATHE JCUCTBUM, MNPUHOCALIUMX Bpel  OKpYKarollen
IPUPOJIHON cpelie, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE HKOJIOTUYECKUE
NIOCJIEICTBUS NPEAIIPUHUMAEMBIX ACHUCTBUI U IIPEIOTBPAILATD UX;

HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOTO0 MBIIUICHHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIPaBJIEHHOCTH, yMEHUS
PYKOBOJACTBOBATbCA MMM B ITO3HABATEJIIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IIPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN JEATEIBHOCTH YKOJIOTUYECKON
HaIpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHMSA:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOILECTBEHHOM MPAaKTHUKU, OCHOBAHHOIO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILLIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIEHCTBOBAHHUE SI3bIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuuUK OHOJOrMM KaK HayKH, OCO3HaHUs €€ poju B
(GOpMHUPOBAHNUN PALMOHAJIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IPEJCTaBICHUS 00 OKPYXaloIleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
oOIIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MpodsieM
COXpaHEHUs! IPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OHOJIOTUM JJISi COBPEMEHHOM LMBHJIM3ALIUU:
o0ecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUS MEIULMHBI, CO3JJaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEelIaTh PECypCHblE  MPOOJEMBbl  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTEe BBIXO/AA U3 II100AJbHBIX SKOJOTUYECKUX MPOOJieM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTHYECKUMX 3HAHUM B LEJAX
MOBBIIICHUS OOIIE KyJNbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOydaromuxcs, GopMHpPYyeMOi
pU U3y4eHUH OUOJIOTUY;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHE JejlaTh OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IEJIbI0 TOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelieHus mpodsieM B PEaIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIE0BATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



I'OTOBHOCTD u CITOCOOHOCTH K HCIIPCPBLIBHOMY 06p330BaHI/IIO )41
CaM006p330BaHI/IIO, K AaKTHUBHOMY IIOJYYCHHUIO HOBBLIX 3HAHUH T0 OWOJIOTMHM B
COOTBCTCTBHUHU C ) KU3HCHHBIMH HOTpC6HOCT5[MI/I.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yibTaThl OCBOCHHS y4eOHOTO mpeameTa «buomorus
BKJIIOYAIOT: 3HAYMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) O0IeHayYHbIe MOHSATHUS, OTPAXKAIOIIUe
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTE€Ma, HayYHbIH (PaKT, MPUHIIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBaHue,  HaONIOJIeHHe, HM3MEpPEHHE, OKCIEPUMEHT U JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

PETYJISTUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUHMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
oOyJaromuxcs HCII0JIb30BATh OCBOCHHbIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYCCKUE 3HAHUS W  YHUBEPCAIbHBbIC Y4eOHbIC JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHEr0 OOIIero
00pa30BaHus JOJKHBI OTPaXKATh:

OBaanenue YHHBEpPCATbHBIMHU yueOHbIMH NMO3HABATEJbLHBIMH
NEUCTBUSMM:

1)0a30Bble JIOrHYecKue AeHCcTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPH OCBOCHHMHM 3HAHUM IPUEMBI JIOTHYSCKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiacCuduKanuu, 0000IICHUS ), paCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIICIATh UX XapaKTEPHbBIC MPU3HAKH, YCTaHABIIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OMPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMmMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUIs 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU IIPUPOABI;

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUH), BBIABIIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/IENTbHBIE CpencTBa TUIST MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEYMH  Ppa3HOTO  poOJa, BBIBICHHBIX B  Pa3IUYHBIX
MH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH pEHIeHHs MpoOJeMbl ¢ YYETOM aHaM3a HWMEIOIIMXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEATBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHHUPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE NP PEIICHUN KU3HEHHBIX MPOOIIEM.

2)0a30Bble McCIIeI0BaTEIbCKHE HeiiCTBUSA:

BJIAJI€Th HABBIKAMH y4E€OHO-UCCIIEIOBATEIBCKOM U MMPOSKTHOM S TEIBHOCTH,
HaBbIKAMHU  paspellieHusi npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METO/0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3TUYHBIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh PAa3JIMYHbIE BHUJBI JICSITEIBHOCTH [0 MOJYYEHUIO HOBOIO
3HAHMS, €T0 HWHTEPHpeTalnH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYallHsIX, B TOM YUCIIE TIPHU CO3/IaHUU YUEOHBIX U COIUATBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEMH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEIbLHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

BBISIBJIAITh TIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeIIeHUs, HaXOAUTh APTYMEHTHI IJIsl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHaJIM3UpPOBAaTh IMOJYYEHHBIE B XOJE PEUICHUS 3aJlaud  pe3yJIbTaThl,
KPUTHYECKU OLIEHUBATh UX JIOCTOBEPHOCTbH, POTHO3UPOBATh UBMEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh IEJICHAIIPABJICHHBIM MOUCK TEpeHoca CPEeICTB U CIOCOOOB
JeNCTBUS B MPOGECCHOHANTBHYIO CPEy;

YMETh TIEPEHOCHUTHh 3HAHUS B IO3HABATEIBHYI0 W MPAKTUYECKYIO 00JIacTh
KU3HEIEATEeIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE HJIEH, MpeajiaraTh OPUTHMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(POPMAIUK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIIPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAJIM3UPOBAThH



UH(GOPMAILIMIO Pa3IMYHBIX BUJOB U (POPM IpE/ICTaBICHUSI, KPUTHUECKH OLIEHUBATH
€€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCT;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh PA3IMYHbIE METOMABI IPU MOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh ONBIT HUCIHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYI0  (GOpMy  TMpPEACTABICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIOJIb30BaTh HAyyHBIM A3BIK B KayecTBE CpeACTBA IHpu paboTe cC
OHONOrnyeckod HHPOpMalUUE: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJIsHOCTH;

BJaJE€Th  HABbIKAMU  pAaclO3HABaHMS U 3allUThl  HMH(OpMAIUH,
MH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH JA€HCTBUSIMM:

1)o6menue:

OCYILECTBIISAITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JIMCKYCCHUU MO CYIIECTBY OOCYXJaemMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTENIbHO BBINIOJHEHUS MpejjiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COIJIACOBAHHOCTh MO3ULIMNA APYIMX yYaCTHHUKOB
JIAAJIoTa WA IUCKYCCUU);

pacro3HaBaTh HeEBepOaJibHbIE CpEJCTBA OOIIEHMs, IMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYyaluH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme HopMyTupoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2)coBMeCTHas AeSITEIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI MPU PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (POpM B3aUMOJECICTBUS NPHU peLICHUH yueOHOM 3a1a4u;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4€TOM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;



MPUHAMATh €M COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS MO €€ [IOCTHKECHHIO: COCTaBJIATH IUIAH JIEHCTBUM,
pacnpeneniarb pojud ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOIO y4YaCTHHKA KOMAaHIbI B
001Ul pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHWBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaLIHUSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1)camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHA NPOOJIEM U UX
pEIIeHUS B )KM3HEHHBIX U YU€OHBIX CUTYyaIUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYINKaxX IO OTHOLIECHUIO K JKMBOW IPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTelbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JieN1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb
3a pelICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW DSPYAMIIMHA B
pa3HbIX O00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIM YPOBEHb.

2)CaMOKOHTPO.Ib:

JIaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJa/J€Th HABBIKAMU  MO3HABATEJbHOM  pediieKcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yIbTaTOB H
OCHOBAaHMM, MCIOJIb30BaTh MPUEMBI PEIIEKCUU Il OLEHKH CUTYalluu, BbIOOpa
BEPHOIO PEILICHHUS;

YMETh OILICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHU)KEHMUIO;



OpUHUMATh MOTHUBBI W apryMEHThl JPYrHMX IMPU aHaIU3€ pe3yJIbTaToB
NEesTEeIbHOCTH;

3)npunsaTHEe ceOA U APYTrUX:

MPUHUMATh Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBBI W apryMEHTbl JPYTUX NpU aHaldu3e pe3yJbTaToB
NeSATEeIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue Jjisi yueOHoro npeamera «buomnorus
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, MHTEPIIPETAIIUN U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHECHHUIO 3HAHWI B Pa3IMYHBIX YU4E€OHBIX CHUTYallUSIX, a TaKXKE€ B PEajbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
PE3yNbTAThl IPEACTABIICHBI TIO TO/1aM 00YUYEHUSI.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buomnorus» ¢ 10
Klacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHHBI MHUpa U HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pEICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJICp)KAHUE OMOJIOTMYECKUX TEPMUHOB U TIOHATHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonu3M (OOMEH BEIIeCTB W TMPEBpPAIICHUE
SHEPIuM), TOMEOCTa3 (CaMOpETyJISIIUs), YPOBHEBAsT OPTaHU3AIIMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIKA), HACIEACTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTaIlMOHHAs, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4enus (o meHTpax MHOTOOOpas3us u
MPOUCXOXKCHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensaTs rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
OMMUCAHUE KUBBIX CUCTEM, IPOILIECCOB W SIBICHUI, OpraHu3alusl U MPOBEJICHUE
OMOJIOTMYECKOTO0  AKCIEPUMEHTA,  BBIJBWIKCHHE  THUIIOTE3bl,  BbBIABJICHUE
3aBUCUMOCTH MEX]y MCCIEyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOIYYEHHBIX



pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUM W 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NMPU3HAKK BUPYCOB, KJIETOK MPOKApUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M MPEBpAIICHHS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYECHHBIC 3HAHHS A1 OOBSACHEHUS OMOJOTHYECKUX
IIPOIIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C LeNplo obOecriedeHus 0e30IacCHOCTH CBOETO 3J0pPOBbsi U 3/10pPOBbSA
OKPY>KaIOILUX JII0/IeH, COOIOIEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
IPUPOAHON cpee, MOHUMaHUE HEOOXOJIMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHoJIOrNu u OMOTEXHOJIOTHUI TUIS palMOHATILHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHME pellaTh »3JEMEHTApHblE TE€HETUYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HAaCJIEeI0BaHUE, COCTaBIISATh CXEMBI
MOHOTMOPHIHOTO CKpPEIIMBaHUS JUIsl NpeICcKa3aHusl Haclel0OBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JIA0OpATOPHBIE M TPAKTUYECKUe padOThl, COOIIOJATH
npaBuia npu padboTe ¢ ydeOHbIM U JabOpaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh W HWHTEPIPETHPOBATH HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJAEP)KAaHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMALIUU, HAYYHO-MIOMYJISIPHBIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENIOBaHUI B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBbIE M YCTHBIE COOOLICHUS,
000011as1 6MOJIOTHYECKYI0 UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh IOHATHUIHBIN armapaT OMOJIOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» 6 11
Klacce JOJKHBI OTPaXKaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAY4YHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (HOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAyYHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJIE POCCHHCKUX W
3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B Pa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peLICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpkKAHUE OMOJIOIMYECKUX TEPMUHOB U TIOHSTHIL:
BU/I, TONYJISALNS, TeHO(OH/, SBOJIOLMS, ABMKYIIUE CUIBI ((PaKTOPbl) ABOJIOLUH,
MPUCIIOCOOTICHHOCTh OPTaHMU3MOB, BHI000pAa30BaHME, JKOJOTHMYECKHE (DAKTOPHI,



DKOCHCTEMA, MPOIYLEHTH, KOHCYMEHTBI, pPEAYLEHTbl, UENH IHUTAHUA,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoncrtea K. M. bapa, yepenoBaHusl IIaBHBIX HaIlpaBiICHUN H
nyteit sBomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENEATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOIaMHU HAYYHOTO MO3HAHUA B OMOJIOTUU: HAOIIOIEHNE U
ONMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SIBJICHHUW, OPraHMU3allvsl U IPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pe3yibTaTOB, WCIIOJIB30BAHHBIX HAy4YHBIX INOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JI€TIaTh BBIBOJIBI HA OCHOBAHWH ITOJyYECHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpPEIYyLIEHTOB,
OMOreolEHO30B M  JKOCUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUAO00pa30BaHUs, MPUCHOCOOICHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEepeHoca
BEIIECTB M IIOTOKAa HDHEPIMM B DKOCHCTEMAX, AHTPOIIOIE€HHBIX HM3MECHEHUHN B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXUMHYECKHX
IIUKJIOB B Onocdepe;

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 obecriedeHus: 0e30lacHOCTH CBOETO 3[0pOBbs M 30POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOTO MOBEJACHUS B OKPYXKaroIei
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOU OMOJIOTUH ISl pAallMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTAapHble OMOJIOTMYECKHUE 3a/1aud, COCTABIISATH CXEMbI
MEPEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMaX (LIETH NUTaHUsA);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOATH
npaBuia mpu paboTe ¢ ydeOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM;

YyMEHUE KPUTHYECKH OIEHUBATh M HWHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIIYI0 TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccoBOW MH(GOpPMALMU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJOOaldbHBIE  SKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOLIEHUS,
0000111ast OMOJIOTMYECKYI0 MH(POPMALIMIO U3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
WCIT0JI30BATh NOHATUIHBIN anmapaT OMOJOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbie
Ne i/ P Konrpoabnsie IIpakruyeckue (upp )
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [{OK
b 2 0.5
HOSIOTA fak HayKa https://m.edsoo.ru/7f41c292
JKuBEIE CUCTEMEI U UX OpraHu3amus 1 buGnuorexa [IOK
p I https://m.edsoo.ru/7f41c292
XHUMHYECKHI COCTaB U CTPOEHUE KIIETKH 8 1 bubmorexa HOK
P https://m.edsoo.ru/7f41c292
KuzuenesaTe1bHOCTb KIETKH 6 bubmorexa HOK
s https://m.edsoo.ru/7f41c292
PasMHOXeHUE U MTHAMBUAYATIbHOE Pa3BUTHE 5 | bubnmnoreka HOK
OpraHu3MoB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTh M1 HN3BMEHYUMBOCTD g 15 bubnuoreka [{OK
OpPraHu3MoB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
PesepBHOE BpeMs 1 bubmmorexa OK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 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

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undgposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wicpp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
bu6nmoreka [IOK
1 1
IBOTMOUKOHKAs OHOTOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHHE U pa3BUTHUE KU3HU HA 9 0.5 bubnmnoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OpranusMbl U OKpy’Karolas cpesia 5 1 bubmorexa HOK
p pyzaiom pea https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4
Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 hitps://m.cdsoo.ru/Tf41ccT4
bubnuoreka [{OK
5 P 2
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer
0

KoHTpoiibHbI
e padoThl

IIpakTH4eckn
e padoThl

JlaTa
HU3y4YeHH
|

JJIeKTPOHHBbIE U(PPOBBbIE 00pa3oBaTeIbHbIE
pecypcsl

buosnorus B
CUCTEME HayK

bubmuorexa [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
2a

MerToap! TO3HAHUS
JKUBOU ITPUPOJBI.
IIpakTrueckas
pabota Ne 1
«Hcnonp3oBanue
Pa3JIMYHBIX
METO/IOB IpHU
W3y4YEHUU
OMOJIOTHYECKUX
00BEKTOBY

BxonHOM KOHTPOJIb
3HAHUM.
(TecTHpoBaHUe).
buonornueckue
CHCTEMEI,
MPOLECCHI U UX
W3y4YEHHE
XUMHYECKUI

COCTaB KJIETKU.
Bomau

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e6122

bu6mmoreka LIOK https://m.edsoo.ru/863e6564

bubmuoreka [{OK https://m.edsoo.ru/863e674e



https://m.edsoo.ru/863e6122
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

MHHCPAJIBbHBIC COJIN

benku. CoctaB u
cTpoeHHue OeIKOB

DepMeHThl —
Ouojoruueckue
KaTaJIn3aTOphL.
JlaGopaTopHas
pabota Ne 1
«M3y4yenune
KaTaJIUTUYECKOMN
AKTUBHOCTH
dbepmMeHTOB (Ha
pUMepe aMHIIa3bl
WJIM KaTamas3bl)»

0.5

bubmuoreka I{OK https://m.edsoo.ru/863e6b72

bu6mmoreka LIOK https://m.edsoo.ru/863e6b72

VYrieBonnl.
JIni el

bu6mmoreka LIOK https://m.edsoo.ru/863e6870

10

Hyxnennossie
KUCIOThl. ATO

HcTopus u metoasl
W3YYEHHUS KIETKU.
Knerounas reopus

Kierka xak

OCJIIOCTHAA X XKHUBast
CHUCTEMA

bu6mmorteka LIOK https://m.edsoo.ru/863e6d5c

bu6nuoteka LIOK https://m.edsoo.ru/863e6e88

11

Crpoenue
3YKApUOTHYECKON
KJICTKH.
JlaGopatopHas
pabota Ne 2

0.5

bubmuoreka [JOK
https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e716

C



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

13

«M3yuenue
CTPOECHUS KIETOK
pacTeHui,
YKUBOTHBIX, TPUOOB
1 OaKTepuit Mo
MHUKPOCKOIIOM Ha
TOTOBBIX
MUKpOIIpenaparax
U UX ONHUCAHHEH

OO0OMeH BelecTB
I MeTaboIn3M

doTocunTes.
XeMOCHHTE3

bu6nmoreka LIOK https://m.edsoo.ru/863e766¢

bu6nmoteka LIOK https://m.edsoo.ru/863e7¢98

14

15

16

DHepreTUYecKuit
o0OMeH

JKU3HeHHBIN UK
KJeTku. [lenenue
KJICTKH. MuTO3.
JlaboparopHas
paborta Ne 3
«Habmonenune
MHTO3a B KJIIETKaX
KOHYHKA KOpeIKa
JyKa Ha TOTOBBIX
MUKpOTIpenaparax»»

BbuocunTes Oenxka.
Peakius
MaTPUYHOTO
CHHTE3a

0.5

bu6mmoteka LIOK https://m.edsoo.ru/863e7aae

bu6mmorteka LIOK https://m.edsoo.ru/863e7dc4

bubmuoreka I{OK https://m.edsoo.ru/863e796e



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

17

Tpancnsauus —
OuocuHTres OenKa

bubmuoreka I{OK https:/m.edsoo.ru/863e796e

18

19

20

Heknerounrlie
(bopMBI KU3HU —
BUPYCHI

Dopmbl
pa3MHOKEHUs
OpraHU3MOB

Meiios

bubmuoreka I{OK https://m.edsoo.ru/863e7540

bubmuorexa [JOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83
le

bu6mmoreka LIOK https://m.edsoo.ru/863e7f4a

21

22

23

24

O6pa3zoBanue u
Pa3BHUTHE TTOJIOBBIX
KJIETOK.
Omog0TBOpEHHE.
JlaGopaTopHas
pabota Ne 4
«M3yyenune
CTPOEHHUS MOJOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIpenapaTax»

NunuBunyansHoe
pas3BUTHE
OpraHU3MOB

I'eneTnka — Hayka
0
HACJIEACTBEHHOCTH
Y U3MEHYUBOCTH

3aKOHOMEPHOCTH

HaCJICa0BaHUA
IMPU3HAKOB.

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e81b6

bu6mmoreka LIOK https://m.edsoo.ru/863e8436

bubnmnoreka [{OK https://m.edsoo.ru/863e86f2

bubmuoreka [{OK https://m.edsoo.ru/863e8878



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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

Monorubpuaaoe
CKpEIIMBaHHE

25

Jurubpunnoe
CKpEIBaHHE.
3aKoH
HE3aBUCHMOTO
HacJe0BaHHs
NPU3HAKOB

bubmuoreka I{OK https://m.edsoo.ru/863e89a4

26

CrermieHHoe
HACJIEIOBAHMUE
MIPU3HAKOB.

bu6mmoteka LIOK https://m.edsoo.ru/863e8c¢60

27

I'eneTuka momna.
Hacnenosanmne
MPU3HAKOB,
CIICTIJICHHBIX C
IIOJIOM

bu6mmoteka LIOK https://m.edsoo.ru/863e8c60

28

N3MeHUNBOCTSE.
Henacnencrsennas
M3MEHYUBOCTb.
JlaboparopHas
pabota Ne 5.
N3yuenue
MOIU(PHUKAITMOHHON
W3MEHUYUBOCTH,
IIOCTPOEHHUE
BapHAallIOHHOTO
panau
BApUALIMOHHOMN
KpHBOW»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

29 Hacuezcraensas 1 bubmuoreka I{OK https://m.edsoo.ru/863e8efe
W3MEHYHBOCTb.

30 I'eneruka yenoBeka 1 bubmuoreka [{OK https://m.edsoo.ru/863e8d78
0O0001enue Mo
TeMe

31 «HacnencrseHHoct 1
b M H3MECHYHBOCTh
OpTaHU3MOBY

32 Cenexpu Kax 1 bu6mmoreka LIOK https://m.edsoo.ru/863e9214
HayKa U Ipolecc
HtoroBsiii
KOHTPOJIb 3HAHUM.
MeTtonsl n

33 TOCTHKEHUS 1 bu6mmoreka LIOK https://m.edsoo.ru/863e9214
CEIIEKIIUU
pacTeHuil u
JKMBOTHBIX
buorexnonorus

34 KaK OTpacib 1 bu6nuoreka LIOK https://m.edsoo.ru/863e¢9336
MPOU3BOJICTBA

35 0

36 0

OBIIEE KOJIMYECTBO
YACOBIIO 34

[NPOT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosun4yecTBOo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa [TOK
H A ye https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTHs NpeCcTaBICHUN | bubnnoreka [JOK
00 3BOJIIOLIUU https://m.eds00.ru/863e¢9570
[Tomymsimus Kak IeMeHTapHas
€IMHUIIAa BUJA U SBOJIOIHH.
3 Jlaboparopnas padota Ne 1 1 0.5 bubmmorexa [TOK
paTopHai p B ' https://m.edsoo.ru/863e¢99c6
«CpaBHEHUE BUJIOB 110
MOP(}OITOTHIeCKOMY KPUTEPHIO)
4 JIBIOKy1IME CUITBI (RJIEMEHTapHbIE | bubnnoreka [JOK
(bakTOpBbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6mmorexa [IOK
E i 1
> CTCCTBEHHEIT 0TOOP H ero Gopme! https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
6 BU000pa3oBanue. JlabopaTopHas | 0.5 bubnuotexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OpTaHu3Ma U e€
OTHOCHUTEILHOTO XapaKTepa»
7 Hamnpasnenus u nytu | bubnnorexka [JOK
MaKpO3BOJIIOLNHT https://m.edsoo.ru/863e9cle
bu6 OK
8 MukposBontonus 1 nomorexa Il

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



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

9 HeoOpatumocTs 3BoOIIONNN
10 Wcropus xu3Hu Ha 3emiie U METO/bI
e€ U3yyeHUst
1 ['unoTte3pl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOTO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padora Ne 1 0.5 bubmuoreka [IOK
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUM 1 KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHU4YEeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((akTopsl) bubnuoreka [IOK
aHTpoIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIIOLNN
4eJIoBeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIC bubnnoreka [JOK
aJanTanyuy YeIoBeKa https://m.edsoo.ru/863eaca2
PesepBHelit ypok. O6001IEHHE T10
19 TeMe «BO3HUKHOBEHME U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenpl 0OUTaHMS U SKOJIOTHYECKHE bubnnoreka [JOK



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

baxTopsl

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

AOGuoTtndeckue hakTophI.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHuil U3 pa3HbIX MECT 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmoreka [IOK
23 broTitieckite GaKTopbl https://m.edsoo.ny/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipakruyeckas pabora
24 No 2 «IloacuéTt mI0THOCTH 0.5
MOMYJISIIIUK pa3HbIX BUIOB
pacTeHui»
’5 Coo01iecTBa OpraHu3MoOB — bubnuorexa [JOK
OMOIICHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuoreka [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN YIKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMU/IBI. bubmmorera [TOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocuctem. Cykueccus
28 [IpupoaHbIe SKOCHCTEMBI
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
AKOCHUCTEMA 3eMIIU https://m.edsoo.ru/863ebbSe
a1 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK

o6uochepsl
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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

32 YenosedecTBO B Onocdepe 3emin 1
13 CocyuiecTBOBaHUE MPUPOJIBI U | bubnnorexka HOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PeszepBHbIil ypok. O6001ICHUE TEMBI
34 «Co0011ecTBa U KOJIOTMUECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOT'PAMME



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




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






