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HOACHUTEJIBHAS 3AIIMCKA

PaGouass mnporpamma mno OWOJOrMM Ha YpPOBEHb CpPEAHEro OOIIero
oOpazoBanus g obyuaromuxca 10-11-x kmaccoB MBOY «l'umuazust Ne 4y r.
Bpsincka pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «0O06 o0pa3oBaHuH B
Poccuiickoit @enepannmn»;

[Ipukaza MunoOpHayku ot 17.05.2012 No 413 «OO6 yTBepKIeHUU
(denepanbHOro rocy1apCTBEHHOI0 00pa30BaTeIbHOIO CTaHJAAPTa CPEAHETO 00IIEro
oOpa3oBaHusA» (C MU3MEHEHUSMH, BHECEHHBIMH MPUKa30M MMUHNPOCBEIICHHUS OT
12.08.2022 Ne 732);

[Ipukaza Munnpocsemenus ot 18.05.2023 No 371 «OO6 yTBepxkaeHUH
denepanbHOil 00pa3z0BaTENIBHON MPOTrPaMMBbI CPEJTHETO 00IIET0 00pa30BaHUMY;

[Ipukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O06 yTBepxkaeHUH
[lopsinka opraHu3alil M OCYIIECTBIEHUS 00pa30BaTEIbHON NEATEILHOCTH IO

OCHOBHBIM  00mIeo0pa3oBaTeibHBIM ~ MporpaMMaM -  00pa3oBaTeNIbHbIM
oporpaMmaM HaydajbHOI'O OOILIEro, OCHOBHOIO OOILEro M CpPeAHEro OOILEero
o0pa3oBaHUsY;

Konuenuuu npenonaBanus yueoHoro npeamera «buomorusy;

Konuenmuu sxonorunyeckoro o0pa3oBaHusi B CUCTEME 00IIero 00pa3oBaHus;

CIT 2.4.3648-20 «CaHUTapHO-3MMHAEMHUOJIOTHYECKUE TpeOOBaHUA K
OpraHu3alysM BOCIHUTAHUA W OOYYEHHS, OTIbIXa M O3JI0POBIICHUA JETEH W
MOJIOICKHUY, YTBEPKIEHHBIX TMOCTAHOBJICHHUEM TIJABHOTO CAHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «l'urueHuveckue HOPMATHBBI W TpPeOOBaHUS K
obecrnieueHuio 0Oe30macHOCTH W (WMiIM) OE3BPEIHOCTH JUIS 4YelioBeKa (akTopoB
cpeabl 0OUTaHUs, YTBEPKACHHBIX IOCTAHOBIICHHEM TJIaBHOTO CAHUTAPHOTO Bpaya
ot 28.01.2021 Ne 2;

VY4eOHoro miaHa cpegHero ooIero 0opa3oBanHusi, yTBEP>KIECHHOTO MTPUKA30M
MBOVY «I'umnuazust Ne 4» ot 29.08.2023 Ne 210 «OO6 yTBep)KI€HUM OCHOBHOM
o0Opa3oBaTeIbHON MpOTrpaMMBl CpeaHETo o0mero obpa3oBaHus»; (emepaabHOM
paboueit mporpaMmbl 1o yaeOHOMY TipenmMeTy «buonorus» 6a30BOro ypoBHs.

PaGouas mporpamMma  OpHEHTHpOBAaHA Ha  IIEJEBbIE  TPUOPHUTETHI,
chopMmynupoBaHHbIE B (eaepalibHON pabouell mporpaMMe BOCIHTAHHS W B
paboueii nporpamme Bocrutanust MbOY «I'mmnazust Ne 4» r. bpsiHcka.

IIpu pazpaboTke mnporpaMmbl MO OUOJIOTUU TEOPETUUYECKYID OCHOBY JJIf
omnpeliesieHus] MOJIXO0J0B K (OPMUPOBAHUIO COJEpkKaHUSA Y4eOHOro mpeaMeTa
«buomorus» cocraBWIX: KOHIENTyajdbHble Tmonoxkenus @PIOC COO o



B3aMMOOOYCIIOBJIEHHOCTH ILI€J€i, CcoaepKaHMs, pe3yJbTaToB OOydYeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHHSI 00 OOIIMX LIENAX U
INPUHIMNAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obOmero oOpazoBanuss B Poccuiickoit dDexpepanuu, a TakkKe IMOJOXKEHUS O
cnenuguke O0MOIOTHH, €€ 3HAUEHUH B MO3HAHUU >KMBOM MPUPOABI U 00ECTIEUeHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOoro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/eieHbl OCHOBHbIE (DYHKIIMM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MLeniaX, o0 obmiei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS U PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», onpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Mo pasjeiram U Temaw,
PEKOMEHYEMYIO MOCIIEIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro mMarepuasna ¢ y4eTom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa3oBaTEIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEH 00yUaronuxcs.

B nporpamvMe mo OuWONOrMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMbIM JIMYHOCTHBIM, METANPEAMETHBIM M TPEAMETHBIM pe3yJbTaTam
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB  Y4EOHO-TIO3HABATEIHLHOMN
JeSTENbHOCTU/Y4eOHbIX JCHCTBUN O00YyYaloIUMXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTHYECKOTO 00pa30BaHMUS.

B nporpamme mo 6uonoruu (10—11 ximaccel, 6a30BbIN ypOBEHB) peain30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4YeHUW Ouosoruu, Ojarojaps demy B Hel
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, EHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIUICHHS, PEJCTABICHUI O 3J0POBOM
oOpa3e XU3HM U OEpeKHBIM OTHOIIEHHUEM K OKpY)KAIoIIeH NpUpOAHOUN cpene.
[ToaToMy Hapsiy ¢ U3ydyeHHEeM OOIICOMOIOTMYECKUX TEOPUH, a TaKKe 3HAHUKA O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIECCOB B MPOrpaMMe MO OMOJOrMM YJEI€HO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEIHEBHOM JKU3HU JIJISl PEUICHUS MPUKIATHBIX 33724, B
TOM d4HCIe: MPOPUIAKTUKN HACJICACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
TFE€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKU
1[eJIeCO00pa3HOro TMOBENCHUS B OKpPYXKAIOIIEH NPUPOJHONW cpene, aHaaus3a
BIIMSHUS XO3SMCTBEHHON JAESTEIbHOCTH YEJIOBEKA HAa COCTOSHHE MNPHUPOIAHBIX U
MCKYCCTBEHHBIX DKOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIAITHON HANPaBICHHOCTH
yuebHoro npeamera «buosorus» MpoaUKTOBAaHO HEOOXOAMMOCTHIO OOECHEUeHUs
YCJIOBUH JJI pEeUIEHUs OJHOM M3 aKTyaJbHbBIX 3a]a4 IIKOJIBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpas Tmpenamonaraetr (GopMuUpoBaHHE Yy  OOyJaroOmIuXcs
CIIOCOOHOCTH aaNTUPOBAThCA K M3MEHEHUSM JAUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.



buonoruss Ha ypoBHE cpeaHero ooOmero oOpa3OBaHMS 3aHUMAET BAXKHOE
Mecto. OHa obOecrneunBaeT (opMUpOBaHUE y OOYHYAIOIIMXCA MNPEACTABICHUNA O
HAay4YHOH KapTHUHE MHpA, pacIiUpseT U 000OIIaeT 3HAHUS O KUBOHU mpupone, €€
OTJIMYUTENIbHBIX TMPU3HAKAX - YPOBHEBOW OpPraHU3AlMM W HBOJIIOIHUH, CO3AET
yCIOBUS  JUJIsi:  TO3HAHMUA  3aKOHOB  JKMBOM  HpHUPOAbL,  (POpMUPOBAHMS
(GYyHKIMOHAJIBHOM T'PaMOTHOCTH, HAaBBIKOB 370pOBOro M 0Oe3omacHoro obpasa
KU3HU, YKOJIOTMYECKOT0 MBIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K >KMBOU MPUPOAE
U YeJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3aJa4  CpelHero  oOmero o0pa3oBaHMs,  COLMANIM3ALUU
oOyuaromuxcs. M3ydenne 6monorun oOecreynBaeT ycioBHs JUisi (OpMUPOBAHUS
UHTEJJICKTYalbHbIX, ~KOMMYHUKAIIMOHHBIX W HMH(MOPMALMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJBTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPE/ICTABICHUSIMUA U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MOJOXKEHHUS O MpeIHA3HAYEHHH Y4eOHOro MpeameTa
«buonorus» cocTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJOB K OTOOpYy H
CTPYKTYPUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouosoruu.

OT10o0p conepxanus yueObHoro npeamera «buosorus» Ha 6a30BOM ypoBHE
OCYILECTBIEH C MO3ULMHA KyJIbTypocOOOpa3HOro IOJAX0/Aa, B COOTBETCTBUU C
KOTOPBIM 0Oyuaromuecs AODKHBI OCBOUTH 3HAHUS M yMEHHUS, 3HAUUMBbIE IUIs
(GopmMupoBaHusl 00ILIEH KyJIbTYypbl, ONPEACIAIONME aJeKBAaTHOE IIOBEICHHE
YeJI0OBeKa B OKPY’KaloIlel NPUPOJHON cpene, BOCTpEOOBaHHBIE B MOBCEIHEBHON
KU3HU W MPAKTHYECKOU aesTenbHOCTH. Oco00oe MECTO B ATOH cHCTeMe 3HaHUU
3aHHUMAIOT 3JIEMEHTHI COJIEPIKAHUSA, KOTOPhIE CIyKaT OCHOBOM il (pOPMUPOBAHUS
MPEJICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
[IECHHOCTHBIX  OPHUEHTALMAX  JIMYHOCTH,  CIIOCOOCTBYIOLIMX  T'yMaHHU3alUuu
OHMOJIOrMYecKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHe cojepXaHHus y4eOHOro Marepuajga B IPOrpaMMe II0
OMOJIOTMHM OCYIIECTBIEHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUU 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBHHU € 3TUM B CTPYKTYype yueOHoro npenmera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COJEp/KaTeabHble TUHUU: «buosorus kak Hayka. MeTobl
HAy4yHOTo To3HaHMs», «KieTka kak Ouonoruyeckas cucreMayn, «OpraHum3M Kak
Oouonornueckas cucrema», «CucreMa MU MHOrooOpazue OpraHu4eckoro MHUpay,
«OBOJIIOLMS )KUBOM MPUPOIB», « IKOCUCTEMBI U MTPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp n3yuenus yueOHoro mnpenmera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHUE  OOYy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHOMN
OpraHu3aldy JKUBBIX CHCTEM pAa3HONO paHra M HPUOOpPETEHHE yMEHUH



WCIIOJIb30BaTh 3TW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUH OOBEKTOB
KUBOU MPUPOJIBI U PEIICHUS PA3JIMYHBIX JKU3HEHHBIX TPOOJIEM.

JlocTixkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIeUnBAETCS PEIIEHUEM CIEAYIOLIUX 3a1a4:

OCBOCHUE OOYYaIONIUMHUCS CUCTEMbl 3HAHUU O OWOJOTHYECKUX TEOpHUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiiax, CIy>KallluX OCHOBOM
U1t (OPMUPOBAHUS TMPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJ]aX Hay4YHOT'0 MO3HAHMsI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHSI OpraHU3AIlUH, BBIAAIONMIUXCS OTKPHITHUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs MO3HABATEIBHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Mpollecce aHaau3a JaHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, UACH W TMOAXOJOB K H3YYCHHUIO JKHMBBIX CHCTEM
Pa3HOr0 YPOBHS OpTaHU3AIINH;

CTAHOBJICHHE Y OOydYaromuxcs OoOmed KylabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTHU, Pa3BUTUE YMEHUN OOBSCHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa >KWUBOW MPUPOJBl HAa OCHOBAHMM 3HAHWK M OMbBITA, IOJYyYEHHBIX MPHU
U3Y4YeHUU OMOJIOTHUH;

dbopMupoBaHue y O0OyYaroOlUMXCs YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTHU IO3HAHUSA YEJIOBEKOM >KHBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIEHUS K HEl, COOMIOACHUS AITHIECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHME IICHHOCTH OWOJIOTHYECKHX 3HAHUW JUIsl TIOBBIMICHUS YPOBHS
HKOJIOTHYECKOUN KYIbTYpHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHCHHE TTPUOOPETEHHBIX 3HAHWM U YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OLICHKH IOCIIEICTBUNM CBOEU AEATEIILHOCTU MO OTHOLICHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3a00JIeBaHM.

B cucreme cpemnero o6miero obOpaszoBanusi «buonorus», mzydaemasi Ha
0a30BOM YpOBHE, SBISETCS O0S3aTeNbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
COCTaB MpeaMETHON 00acTh «ECTeCTBEHHOHAYYHBIE TPEAMETHI.

JI1s1 u3yueHus OMOJOTHH Ha 0A30BOM YPOBHE CpeJIHEro 0011ero o0pa3oBaHus
orBogutcs 68 wacoB: B 10 kmacce - 34 yaca (1 gac B Hemenmo), B 11 kmacce - 34
yaca (1 yac B Hezielno).

COIEPKAHUE OBYYEHUA



10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOLIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKaMmu, (pusiocoueil, STUKON, 3CTETUKON U MPaBOM.
Ponr Ouonorun B (QopMHUPOBAaHUM COBPEMEHHOM HAy4YHOW KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU IPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
U3MepeHue, Kiaccupukauus, MOJEIUPOBaHUE, CTAaTUCTUYECKass o00paldoTka
JAHHBIX ).

JdeMoHcTpanum:

Iloptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, Ixx. Yorcon u ®@. Kpuk.

Tabnuiibl u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHHE pPa3IMUHBIX METOJOB MPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI H UX OPraHU3AIUSA.

’Kusbie cuctemsbl (OMOCHUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otauuue
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbI, OpPraHW3MEHHBIN, MOIMYJISLIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEepHBI.

JdeMoHcTpanum:

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

O6opynoBanue: Mmojenb Mojekyisl JJHK.

Tema 3. XumMnuyeckuii COCTAB U CTPOEHUE KJIETKH.

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

OyHKIMM BOABI M MHUHEpaJbHBIX BewlecTB B Kkierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMUHOKHCIOTHI - MOHOMEPHI OEIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKITMN OEIKOB.

depMeHTHI - Ononorndeckue katanuzatopsl. CTpoeHue hepMeHTa: aKTUBHBIN
neHTp, cyoctpatHas cneuuduyHoctb. Kodepmentsl. Burtamunbl. Otauuus
(epMEHTOB OT HEOPTraHUYECKUX KaTaIUu3aTOPOB.



VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M ToJiMcaxapubl (Kpaxman, TIUKOTEH,
LeJuI0I03a). buonornueckue GyHKIHMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapopoOHble  cBoWcTBAa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

Hyxnennosele xkucmotel: JHK u PHK. Hykmeoruaer - MoOHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue n ¢ynkinuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorus - Hayka o kietke. Kinerounas Teopus - mpumep B3aUMOJICHCTBUS
uaei u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUYEHHUsI KIETKH.

Knerka kak wenoctHas >xuBas cuctema. OOmMe NTpHU3HAKU KIETOK:
3aMKHYyTasi HapykHass memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUusl TpoKapuoTHdeckol kieTkd. Kiierounas crenka Oaktepuii. CtpoeHue
AYyKapHOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IrpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpBI KIETOK - KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, e€ cBoiicTBa u pynkuuu. l{utomnazma u eé
opraousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUM W TuiacTua. Bunel mnactun. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo - perynsatopHbiii neHTp KieTku. CTpoeHue spa: sigepHas 000JiouKa,
KapuoIuia3mMa, XpOMaTHH, SAIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeeneHne XUuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuter m cxembl: «llepuonnueckas TabnHIla XUMUYECKHX DIIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHHe MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIETKUY,
«CTpoeHHe pacTUTENbHON KIETKW», «CTpOEHHE MPOKAPUOTUUECKON KIIETKH,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIUIbD.



O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, W3MEpPEHHM, SKCIEPUMEHTOB, MUKpOIpenapaThl pPaCTUTEIbHBIX,
KUBOTHBIX U OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnass pabora Ne 2. «UM3ydeHue CTpOCHHS KJIETOK pPACTEHUI,
KUBOTHBIX M OaKTepui IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpenapaTtax U HUx
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWISIIUS  (PHEpPreTuUecKuid OoOMEH) - JIB€ CTOPOHBI €IMHOrO Mpolecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiidi. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TemHOBas (da3el  (doTocuHTe3a. Peakiuu
dboTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BiusiHue ycnoBuit cpeibl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHUHTE3UpYyIolue OakTepuu. 3HAUeHHE XeMOCHHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHE U
AKKyMYJIMpPOBAaHME DHEPrUM B KIETKE. OTambl HSHEPreTUYecCKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabl. KuciopogHoe OKHCIECHHE, WM KIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. O} heKTUBHOCTD
SHEPTeTHYECKOTO 0OMEHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanust reHeTmdeckoil mHMOpManuu B KIETKE. | €HETHYECKUW KOJ M €ro
cBoicTBa. Tpanckpunuusi - matpuunblii cuntre3 PHK. Tpancnsuusa - Ounocunres
Oenka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pubocom B
OouocuHTese Oenka.

Heknerounsle popMmsbl xu3Hu - BUpychl. Mctopust otkpsitus Bupycos (/1. H.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc mmmynonedunura yenoeka (BUY) - BozOymurens CIIM/la.
OOpaTtHast ~ TpaHCKpumnus, peBepraza W  uHTerpasza. IIpodunakruka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:



IToptpersl: H. K. Konbnos, /. . UBanosckuii, K. A. Tumupsses.

Tabmuipl u cxembl: «Tunel nutanus», «Metabonuzm», «MUTOXOHAPUSIY,
«OHepreTuyeckuid oomen», «Xnopomiact», «Potocunres», «Ctpoenue JIHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE TeHa», «CuHTe3 Oenkay, «I eHeTuUecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM 1nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: monaenu-anmumkanuu «Yasoenue [IHK u tpanckpunuus»,
«buocuntes 6enkay», «CTpoeHue KIeTKu», MoJenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipoueccol, npotekaromue B HUHTep(asze. Perumkanus - peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp - KapHOTHIIL.
JlunionaHbld W TAIUIOWJIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUST U  MHIAUWBUAYAIBHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue knetku - muto3. Cranuu murto3a. IIpoueccsl, mpoucxoasuiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemas rubenb KIETKH - arnonTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecnonoro
Pa3MHOXEHMS: JICJICHUE HAJBOE, II0YKOBAaHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. MCKycCTBEHHOE KIIOHMPOBAaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT O€CIOI0rO.

Meito3. Cranuu Mmeiiosza. IIporecchl, mpoucxoAsuiie Ha CTaAUsAX Meio3sa.
[ToBenenne xpomocom B wMmenosze. KpoccuHroep. buonornyeckuii CMbICT U
3HAYEHHUE Meno3a.

['ameTtorenes - mporecc oOpa3oBaHUS TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TomoBbIie Kene3bl: CEMEHHUKH W sIMYHUKU. OOpa3oBaHHME W Pa3BUTHE TOJOBBIX
KJIIETOK - TaMmeT (CnepMaTo30u, SAMIEKJIeTKa) - CIEePMAaToOreHe3 U OBOTCHES.
Oco0GeHHOCTH CTpOCHHsS SHIEKIETOK M crepMaTo3oujioB. OTI0I0TBOpEHUE.
[TapTrenorenes.

NunuBuayanbHoe pasBuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsMoe (JUYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIAEHHBIC
YPOACTBA.

Poct u pasButme pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.



JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMbl pPa3MHOKEHHUS OPraHU3MOBY», «/IBoliHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pAacTeHU», «BereraTuBHOE pa3MHOKEHHE
pactenuit», «Jlenenue kinerku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meno3», «IIpsmoe n HenpsiMoe pa3BUTHE», «l aMeTOreHes3 y MIIEKONMUTAIOIIUX U
4enoBeKka», «OCHOBHBIE CTaIUN OHTOTECHE3A».

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepMaTo30u1bl
MJIEKOIUTAOUIETO», «SIMIEKIeTKAa MIIEKONUTAIIEro», «KapuokuHe3 B KieTKax
KOpEIIKa JyKa», MarHuTHas MOJEb-alnIuiuKanus «JleleHue KIeTKu», MOJEIb
JHK, mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 3. «HaGmromeHwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHass pabora Ne 4. «lM3yueHue CTpOEHHMsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipeamer u 3anaun reHeTuku. Mcropust pa3BuTHs T€HETUKH. Posb iuTonorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToabl TEeHETHUKU (TUOPHUA0IOTHYECKUH,
UUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUl). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MoHorubpugHoe CKpemuBaHue. 3aKOH €AUHO-00pa3us THUOPUIOB TMEPBOTO
nokosneHus. IlpaBuno AOMUHUpOBaHUA. 3aKOH paACLICIUICHHUS IPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npusHakoB.  LluToreHernueckue - OCHOBBI ~ AUTMOPUIHOTO  CKPEIIMBaHUS.
AHanusupymroniee ckpelmuBanue. Mcnonp3oBanue aHaM3UPYIOIIETO CKPEIIMBAHNS
U1 OTPEJICIIEHUsI TeHOTHUIa 0CO0U.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacJeJOBaHUIO TeHOB. Hapylienue cuensieHus reHoB B pe3yJbTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPHUS HACIEACTBEHHOCTH. | e HETHUECKHE KapTBhl.

I'enernka mosia. XpoOMOCOMHOE ONpeAesieHue mnojia. AyTOCOMBbI U TOJOBBIE
XpOMOCOMBI. ['oMOrameTrHele W rereporaMeTHsle opraHus3Mmbl. Hacienosanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl ”3MEHUMBOCTH: HEHACIEACTBEHHASI M HACJIEACTBEHHAS.
Ponp  cpenpl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA



MOU(DUKAIUOHHONW U3MEHUYMBOCTH. BapuaimoHHbIN psij ¥ BapualmoHHas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U HX
HopMa peakuuu. CBolicTBa MOAN(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uinuM TreHOTUIIMYECKas, HW3MEHUYMBOCTh. KomOuHaTHBHas
M3MEHYMBOCTh. Meio3 H TMOJIOBOM MpoIEecC - OCHOBA KOMOWHATHMBHOU
M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Kiaccudukaius MyTaiuii: TeHHEIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U NpUYMHBI MyTaluii. MyTtareHasie (pakTopsbl.
3aKOH TOMOJIOTHYECKHUX PSIAOB B HAaciaeACTBEHHOW n3MeHunBocTy H. 1. BaBunosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enernka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YeJIOBEKa: F'eHCAJIOrNUEeCKUM, OJIM3HEIOBBIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHA,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE FeHOTHUIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[MI1P-ananu3a. HacneacTBeHHble 3a00jeBaHUS YEJIOBEKA: TEHHBIE OOJIC3HHU,
0OJIE3HU C HACJEACTBEHHOW MPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue | reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpuHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JIEYCHUS TCHETUICCKUX
Oose3Hel. MeanKo-TeHETHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUCHUE METUIIMHCKOMN
TeHETHKHU B MIPEIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeIOBeKa.

JdeMoHcTpanum:

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

Tabmuupt u  cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBAaHUE U €ro
HUTOT€HETUYECKAasi OCHOBa», «3aKOH paCUICIUIEHUS MU €ro IUTOreHETHYECKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JurubpumHoe  CKpeniuBaHue»,
«uTomornyeckue OCHOBBEI JTUTUOPHUTHOTO CKpELIUBAHUS, «Meiio3y,
«B3auMoecTBUE aJUICNIbHBIX TE€HOB», «l €HeTMYecKkne KapThl PACTCHUM,
KUBOTHBIX U 4eJoBeKay», «l'eHeThka moya», «3aKOHOMEPHOCTH HAcJeIOBaHUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbel YemoBeka U KUBOTHBIX», «Buubl
M3MEHYHUBOCTHY», «MonudukannonHas uW3MeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTallmoHHAsI ”3MEHUYHUBOCTHY.

O6opynoBanue: MojaenU-aNIUIMKaIu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanue», «JlurubpuaHoe ckpeuuBanuey, «llepekpéct
XpOMOCOM», MHUKPOCKON W Mukpompenapar «Jlpozoduna» (HOpMma, MyTamuu
(bOpMBI KPBUTHLEB U OKPACKH Tena), repOapuii «I'opox moceBHOI.

JlaGopaTopHble M MpaKTHYecKUue padoThI:

JlabopatopHast pabora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JUTHOPUIHOTO CKPEUIUMBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.



Jlaboparopnas pabota Ne 6. «M3yueHue MoauUKallMOHHONW W3MEHYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

Jlaboparopnast pabotra No 7. « AHanu3 MyTaluid y Apo30Quiabl Ha TOTOBBIX
MHKpOIIpEnapaTax».

[Ipaktuueckass pabora Ne 2. «CocrtaBieHue U aHAJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexkuusi Kak Hayka M IPOLECC. 3apOKICHUE CEIICKIUH M JIOMECTUKAIIUS.
VYuyenne H. WM. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOr0oOpasus
KyJbTYPHBIX pacTeHuil. LIeHTphl MPOUCXOXKICHUS AOMAIIHUX >KUBOTHBIX. COpT,
opoJia, IITaMM.

CoBpeMeHHBIE METOJIbI CeleKIIMU. MacCOBBIN ¥ UHIAUBUAYAIBHBIM OTOOPHI B
CENEeKIMU PACTEHUM M KUBOTHBIX. OlleHKa JKCcTephepa. BIuM3KOpOACTBEHHOE
ckpemuBaHue - HUHOpumuHr. Yumcras nuausg. CKpenMBaHUE YHUCTHIX JIMHUH.
['eTeposuc, nam rubpunnas cuna. HepoacTBeHHOE CKpelNIMBaHHE - ayTOPUJIMHT.
Otrnanénnas rtubpuamzanus u e€ ycrnexu. VICKycCTBeHHBIM MyTareHe3 W
MOJIyYCHUE MOJUIUIONAOB. JIOCTMKEHUSI CEJEeKIMM PACTEHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. OTallbl
co3nanust pexomOuHaHTHOW JIHK wu TpaHcreHHpix opranu3moB. KieTouHas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiloHupoBaHne BBICOKONIPOIYKTHUBHBIX CEJIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

IKOJIOTUYECKHE U STUYECKUE poOJIeMBI. I'MO - Te€HETUYECKH
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanuu:

[Toptpeter: H. U. Bauno, . B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmumel 1 cxembl: kKapra «LIeHTpBI NPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuil», «Ilopoabl 1oMamHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pacreHuity, «OtnanéHnas ruopuausanus», «Padotel akagemruka M. @. FBanoBay,
«Ilomurmmonausi»y, «OOBEKTBI OHOTEXHOJNOTHUNY», «KileTouHble KyNIbTYyphl H
KJIOHUpOBaHHE», «KOHCTpyHpOBaHUE B IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHHe: MYJISDKH IUIOA0B M KOPHEIIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble M IpaKkTHYecKUe padoThI:

Oxckypcusi «OCHOBHBIE METOJIBI W JIOCTHKCHHUS CEJICKIIMU PACTCHUM W
KUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, IJIEMEHHYTO bepmy,
COPTOMCIIBITATENIPHBIM ~ YY4acTOK, B TEIUIMYHOE XO3SMCTBO, J1aOOpaTOpUIO
arpOyHMBEPCUTETA UJIM HAYYHOT'O IIEHTPA)».



11 KVIACC

Tema 1. DBoIIOLIMOHHAS OHOJIOTHS.

[IpennochlniKu BO3HUKHOBEHUS 3BOJIOLMOHHONW TEOPUH. IJBOJIIOIMOHHAA
Teopus U €€ MecTo B Ouosioruu. BiusHue 3BOJIOLMOHHON TEOPUH HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBupnerenbcTBa 3BONONMU. [lameOHTONIOrMYECKUE: MOCIEA0BATEIbHOCTD
MOSIBJICHUSI BUJIOB B MaJICOHTOJOTMYECKOM JIETOMUCH, TEPEeXOJHbIe (HOPMEI.
buoreorpaduyeckue: cxoacTo u paznuuue ¢ayH u Gaop MAaTEPUKOB U OCTPOBOB.

OMOpUOTIOTHYECKHUE: CXOJICTBA M Pa3Iu4us 3IMOPHUOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIbBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHEIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJICJICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX NyTeH y Bcex
OpraHu3MOB.

OpomronmonHas teopuss Y. JlapBuHa. Ilpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. JIBMKYIIME CHJIBI DBOJIIOIMK BUIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE TPU OTPAaHUYCHHOCTH PECYpPCOB, HeolpesaeaEHHas N3MEHUYMBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopust 3Boironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak e1TMHUIA BUIA U 3BOJIIOLINH.

JBuxyimue cuibl ((hakTOpbl) SBONIONUU BUIOB B MpHUpoAe. MyTalmOHHBIH
nporecc M KOMOWHATHMBHAsg W3MEHYMUBOCTh. [lomymnsiiimoOHHBIE BOJHBI M Jpeid
reHoB. M30s0us U MUrpanusi.

EcrecTtBeHHbIii 0TOOp - HampaBisomuid ¢GakTop dSBoOIONUH. DOpMEI
€CTEeCTBEHHOT0 0TOOpAa.

[IprcnocoOIEeHHOCTh OPraHM3MOB KaK pe3yibTaT JBOMIONUU. [IpuMepsr
IPUCTIOCOOJIEHUH Y OpraHu3MOB. ApoMopP¢ 03kl U UIN0-aTaNTAIHH.

Bun wu BumoobOpazoanme. Kpurepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomnonusi. DopMbl  IBOJMIONHM:  (prieTHYecKas, IUBEpreHTHAs,
KOHBEpreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOIUH.

[IpoucxoxaeHne OoT HecleUHalIu3MpOBaHHBIX MpenkoB. [Iporpeccupyromas
crienuanu3anus. AJanTuBHAs paualysl.

JdeMoHCcTpanum:

IToptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. Bbap, DO. I'ekkensb, . Mromep, A. H. Ceep1ios.

Tabmuter 1 cxembl: «Pa3BuTHE OpraHUYECKOTO MUpa Ha 3emiiey, «3apoIbIiu
MMO3BOHOYHBIX  JKMUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cymectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOroo0pasue COpTOB pacTCHUI»,
«MHoroobpasue  HOpoA  KUBOTHBIXY, «Tonmynsiuuny, «MyTaunoHHas



U3MEHYUBOCTEY, «ApomMopdo3b», «Uaumoamantanumn», «OOIIas gereHepanusy,
«/IBmxkymue cunbel sBomonuny, «Kapra-cxema wMapupyra nyremectBus U.
HapBuHa», «bopbba 3a cymectBoBaHue», «lIprcOCOOIEHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe BUI000pa3zoBaHue», « IKOJOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp IJIOJIOB U CEeMsH, KOJuieKius «[IpuMepsl 3alIUTHBIX MPUCIOCOOJIECHUN Yy
KUBOTHBIX», MOjelb «OCHOBHBIC HAMpPABJICHUS SBOJIOLHMNY», 00bEMHAS MOJEIh
«CTpoeHHe TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Koyuekius «®DOpMbI COXPAHHOCTHU
HUCKOMIA€MbIX JKMBOTHBIX W pacTE€HWi», Mojenb anmnukauus «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY», MUKporpenapaT «Jpozoduna» (Hopma, mytanuu (GOpMbI KPbUIHEB U
OKpPACKH Tela).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnasi padora Ne 1. «CpaBHeHHE BHUJIOB 1O MOP(HOIOTHUUECKOMY
KPUTEPUION.

JlaGopatopHas padora Ne 2. «OmnucaHue MPUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3eMJIe.

JloHayuHbIE TPEACTABICHUS O 3apOKIECHUU KU3HH. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W MaHCHepMHs. XHUMHUYECKas
HBOMIOIUS. AOUOTEHHBIH CHUHTE3 OpPraHMYECKHMX BEIIECTB U3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUECKOM 3BOMOIMU. HauanbHbIe STamnsl
ouonormdeckoit sBoronuu. I'mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBble KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nmporepo3oiickass dpel. llameosoiickas spa u €€ mepuoabl: KEeMOPUICKUM,
OPJAOBUKCKHM, CHUTYPUHUCKHM, JEBOHCKU, KAMEHHOYTOJIbHBINA, IEPMCKHH.

Me3o030iickas 3pa u €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJIOBOM.

KaiiHo3o0iickass 3pa u €€ 1nepuoApl: NAJICOr€HOBBIM, HEOICHOBBIN,
AHTPONIOT€HOBBIN.

XapaKkTepuCTUKa KIMMaTa M TeoJIOTHYecKuX mpoueccoB. OCHOBHBIE 3Tarllbl
HBOJIIOIIMM PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHHUU WU
KUBOTHBIX. [losiBII€HUE, pacuBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cuctema OpraHMyYecKOro Mupa Kak oOTpakeHue »3BoJtoluu. OCHOBHbIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.



OBOJIIOIMUSA YeJI0OBEKa. AHTPONIOJIOTUS KaK Hayka. PasButue npeacraBieHuid o
IIPOUCXOXKIAEHNN YeJIoBeKa. Mertonbl u3ydyeHus aHTpororeHe3a. (Cxoactsa u
pa3ynuus 4eJ0BeKa U KUBOTHBIX. CHCTEMATUYECKOE NOJIOKEHHUE YETIOBEKA.

JBuwxymume  cuwibl  ((pakTopbl)  AHTPOIOIEeHE3a. Hacnencreennas
M3MEHYMBOCTh M  €CTECTBEHHbIH 0TOOp. OOmecTBeHHbI 00pa3  KU3HH,
M3TOTOBJIEHNE OPYIUN TPyAA, MBIILJICHHUE, PEYb.

OCHOBHBIE CTAaIMM U BETBU 3BOJIIOLIMHU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
ymenbii, Yenosek npamoxomdamud, YenoBek HeaHAepTanbCKul, YermoBek
pa3ymHbIil. Haxonku ucCKOmaemMbIX OCTATKOB, BpeMsl CYUIECTBOBaHUS, OOJacThb
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3ra, 00pa3 >KU3HU, OPYIH.

YenoBeyeckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (dPKBaTOpHaJIbHAs),  MOHTOJOMIHAS
(a3maTcko-amepukaHckas).  YepTsl  NPUCHOCOOJEHHOCTH  MpeACTaBUTENEH
YEJIOBEUYECKUX pac K YCJIOBHUSIM CYHIECTBOBaHUSA. EJMHCTBO 4enoOBEYECKHX pac.
Kputuka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabnuuel u cxembl: «Bo3uukHoBeHue CoiHEYHOW cucteMbly, «Pa3Burtue
OpraHhyeckoro mupa», «PactutenpHas kieTka», <« KuUBOTHas  KieTKay,
«IIpokaprornueckas kietka», «CoOBpeMEHHas CHCTEMa OpPraHUYECKOr0 MHPA»,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YeNIOBEKa W UeJIOBEKOOOpa3HbIX
00e3bsin», «OCHOBHBIE MecCTa TMaJCOHTOJOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YenoBeKa», «JlpeBHeumue moam», «JpeBHue mroam», «llepBbie
COBPEMEHHBIE 0N, «HernoBeuecKkre pach».

O6GopynoBanue:  mMymsbku  «[IpoucxoxxaeHnne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CJICTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuma, ckpebna), TEOXpOHOJOTHYECKass Tabnuia, KoJuieKus «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabopaTopHble U MpakTHYecKHe PadoThI:

[IpakTrueckast padora Ne 1. «/3ydeHre MCKOMAEMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUIEKLIUSIX).

DKCKypcusi «IBOJIOIMUS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HbBIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl U OKpYysKawiuas cpeaa.

DKOJIOrusl KaKk HayKa. 3aJjaui U pa3ieibl SIKOJIOTuU. MeToIbl SKOJIOTHYECKUX
HCCJIEI0BAaHUM. DKOJOTMUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.



Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3JYILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonornyeckue (¢akropel. Krnaccudukanus >SKoJOrudeckux (akTopoB:
abuoTuyeckue, OMOTHYECKHME M AaHTPOINOreHHbIe. JlefCTBHE 3KOJIOTMYECKUX
(haKTOpOB HAa OPTaHU3MBL.

Abuotnueckue (akTopbl: CBET, TEMIEPATYPA, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonornueckue puTMmsI.

buornueckue (bakTopBhl. Bunpl OMOTHYECKUX B3aMMOJICICTBUN:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsl. [lapazutrusm, xoornepamus,
MYTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKHX B3aWMOACHCTBUU ISl CYIIECTBOBAHUS
OpraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEPUCTUKU momyisuud. OCHOBHBIE MOKa3aTelu
NOMYJSIUU: YUCIEHHOCTh, IUJIOTHOCTh, POXKJIA€MOCTh, CMEpPTHOCTh, MPHUPOCT,
murpanus. J{lnHaMuka 4ucIeHHOCTH MOMYJISAIUHA U €€ PEryIIsIIus.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnmuuel 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOUTaHUS
opranu3mMoBy», «®Doronepuoauzm», «llonmynamum», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIUU HHPY30puu-Tyhenbkny, «[lumiessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlaboparopnas pabora Ne 3. «Mopdomoruyeckne 0COOEHHOCTH pacTCHUHN U3
Pa3HBIX MECT OOUTAHUSI.

JlabopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI.

Tema 4. Coo01iecTBa M 3K0JI0THYECKHE CHCTEMBbI.

Coo0miectBO Opranm3mMoB - OuorieHo3. CTpyKTyphl OHOIIEHO3a: BHIOBas,
MpoCTpaHCTBEHHasA, Tpoduueckas (muimieBas). Bunpbl-momunantel. CBsi3u B
OuoIeHose.

Okonornyeckue cuctembl (dkocuctemsbr). [loHsitme 00 »sKocucreMe u
ouoreoneHoze. DOyHKIUOHAIbHBIE KOMIIOHEHTBI JKOCHCTEMBI: TPOJYIECHTHI,
KOHCYMEHTBI, peAyLEeHThl. KpyroBopoT BEHIECTB U MOTOK 3HEPIHMHU B IKOCUCTEME.
Tpoduueckune (muiieBble) YpPOBHHM OJKOCHCTEMbI. [luineBble 1emd H  CETH.
OcCHOBHBIE TIOKa3aTeNW SKOCHUCTEMBI: OHOMacca, MPOAYKLHUSA. DKOJOTHYECKHE
MUpPaMUJIbl:  TPOAYKIUMU, YHUCIECHHOCTH, Ouomaccel. CBoOMCTBA HKOCUCTEM:
YCTOMYUBOCTb, CAMOPETYISALMS, pa3Butue. CyKueccusl.



[Ipuponnbie PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEeK. DKOCUCTEMA XBOWHOIO
WJIU TIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE ~ DKOCHUCTEMBI.  ATpPO3KOCHCTEMBI.  YPOO3IKOCHUCTEMBI.
buonorudeckoe u X035UCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (akrop ycTouuBOCTH »dKocucteM. CoxpaHeHHE
OMOJIOrMYECKOTO pPa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocdepnl. JKupoe BemectBo u ero Qgynkuuu. OcobeHHocTH OHOcPepsl Kak
r100anbHOM JKOCUCTEMBI. J[MHaMUYeckoe paBHOBeCHE M OOpaTHas CBsI3b B
o6uocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMHUUECKHE IUKIIBI 3JIEMEHTOB (yrieposa,
azora). 30HaNbHOCTh Ouochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B Onochepe 3emin. AHTPOTIOTeHHbIE U3MEHEHUs B Ouocdepe.
I'moGanbHbIE 2KOTOTHYECKUE TTPOOTIEMBI.

CocymiecTBoBaHUE MIPUPOJIBI u YeJI0BEUECTRA. CoxpaHeHnue
O6ropa3zHooOpasusi Kak OCHOBa ycToWunBocTH 6Guocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJiICHUs TMPUPOAHBIMH pecypcaMH UM UX HCHoJIb30BaHue. JlocTmkeHus
OMOJIOTMH ¥ OXpaHa MPUPOIBI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuuer u cxemsl: «[lumieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenu nutanus», «IKoJoruyeckas MHUPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOMHOro  Jjeca», «buorenos BogoéMma», «ArporeHo3», «IIpuMepHbie
AHTPOIIOTCHHBIE  BO3JACUCTBUS Ha NpUpOAYy», «BaxHeWlne HCTOYHUKH
3arpsA3HEHUs] BO3/AyXa M TPYHTOBBIX BoA», «llouBa — BakHeWIas COCTaBIIAIOLIAs
ouocdeprry, «DakTopbl Aerpaganun mouBy», «IlapHukoBsiii 3gdhexT», «DaKkTopsI
pPaANOaKTHBHOTO 3arps3HeHust Ounocdepr», «OOmas cTpykTypa Ouochepb»,
«Pacnpoctpanenue xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amukanus «Tunudaable OUOIEHO3bI», TepOapwHii
«PacturtenpHbpIe COOOIECTBAY, KOJUICKIIMU «brorieHo3y, « BpeauTenn BaxxHEHITHX
CENIbCKOXO3IMCTBEHHBIX KYJIbTYp», TepOapuu MW KOJJICKIIMA PACTCHUH W
KUBOTHBIX, MPUHAJICKAIINE K PA3HbIM 3KOJOTMYECKHMM TpynnaM OJHOIO BHUA,
Kpacnass kuura Poccuiickoit ®enepaunu, u300pa)xKeHUss OXpaHSAEMbIX BHUIOB
pacTeHUl U )KUBOTHBIX.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
BUOJIOTUUX HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUA

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

JIMUHOCTHBIE PE3YJIbTATBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIZICJICHBI CIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUNCKON
rpakJaHCKON MJEHTUYHOCTH - TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOONPEJACJICHUIO, HaJuyue MOTHBAlMM K OOy4YeHUIO  OHOJIOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHUA Mpeamera «buosorus» mocturarorcs B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKEHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyAa M CTapuIeMy MOKOJEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEHW IIO3UIIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAllMN, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJICHUW, COOTBETCTBYIOIINUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOINECTBA, PACIIMPESHHUE >KU3HCHHOTO
ONbITa U OMNbITa ACATEIBHOCTH B IMPOIECCE peaau3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIbHOMN JIESITEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeTOCs Kak aKTUBHOTO 1

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Xe€HUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, TI03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3aJay, YBaXUTEILHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU CPaKTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIECHHOCTHOE OTHOIIEHUE K IIPUPOJHOMY HACIIEIUIO U NIAMSITHUKAM IIPUPOJIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOILICHUI;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
coOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 370POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOT0JIsl, HAPKOTUKOB, KYPEHHSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSTh TAKYyIO AE€SATEIbHOCTD;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSXKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEBI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIb30BaHMUEM  (COOJIOJICHHE  MpaBWI  TMOBEACHUS B  MPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);



AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX ACHCTBUN U IPEIOTBPAIIATH HX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHUYECKON JEATCILHOCTH SKOJOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYpBl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(GbOpMHUpPOBAaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOT'O YpPOBHS PAa3BUTUS MEIUIMHBI, CO3/JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJTHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3Y4YEeHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS Ha OCHOBE HAydHBIX (AaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOU JIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
LEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHeUU(PUKY METOAOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe, OKCIEPUMEHT U JAPYTHX),
yHHUBEpCAJIbHbIE y4eOHble JeHcTBUA (TO3HABaTelIbHbIE, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COI[MAIBHOM KOMIETEHIMH O0O0ydYarouuxcs, CHOCOOHOCTb
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PCHUYCCKUE 3HAHWSA W  yHHBEpPCAJbHBIC ydeOHBbIC JCHCTBUA B
MO3HABATEIBHOM U COIMATBHOM MPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUSA MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENbHO  (QOpMYyIHpPOBaTH M aKTyalIU3UpoOBaTh  MpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHUYECKOTO MBIILICHUS
(aHanu3a, cUHTE3a, CpaBHEHMUsI, KilaccuUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMONOTUYECKUX TOHATUN (BBIIETATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIUBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNEeNITh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUH UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TTOHITHUS I 0ObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOBI;

CTPOUTH JIOTHYECKHE pPACCYXACHUS (MHIYKTUBHBIC, IEAYKTHBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MO/ICITbHEIC cpenctBa IS IIPEICTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbBIX OMOJIOTHYECKHX OOBEKTaX, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTh, OIICHUBATH COOTBETCTBHUE PE3YIIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BHJABI JICATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOAWTh apryMEHTHhI JUIsl JOKa3aTelbCTBa
CBOMX YTBEP)KIICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MoCcoOMsl, HAYYHO-TIOMYJIAPHOW JUTEpaType, OUOJOTHUYECKHX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

(GbopMyIHpOBaTH 3aMPOCHl U MPUMEHATh PA3IMIHBIC METOABI MPHU TIOUCKE U
otOope Ouonornueckoit MHGOpMaLUU, HEOOXOIUMON ISl BBIMIOJHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPy aKTHBHOT'O MCIIOJIB30BaHUS Pa3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCJILHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TPEIACTaBICHHUS
Oouonornyeckoit mHbopMauu (CXeMbl, TpadUKH, THATPAMMBbI, TaOIHIIBI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Ouonornyeckoil uMHpOpMaIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTeMaTHYEeCKHUe 3HAKHM W CHUMBOJIBI, (HOpPMYJbI, abOpeBUATYpPY, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBa
HaTJISTHOCTH;

BJQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIHH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMHU 1eHCTBUAMM:

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA APYTHX yYaCTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aWMOJICHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIBI COBMECTHBIX MEUCTBUN C YYETOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poiM ¢ YYETOM MHEHHUHW YYaCTHHKOB, OOCYXAaThb pE3ylbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHUE B Pa3JIUYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAaHMS JUIsl BBIBJICHUS MpOOJIEeM U HUX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATEJIbHYIO JAESATEIbHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYalLlUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IIMPOKOH SPYIUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  [O3HABATEIHHOW  PEQIIEKCHH KaK  OCO3HAHHS
COBEpIIAEMbIX JEHUCTBUW M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIMOKU;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpeamerHbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyeckue s yueoHoro npeamera «buosorus»
Hay4HbIC 3HAHUS, YMCHHS U CIIOCOOBI EUCTBUI TTO OCBOCHUIO, MHTEPIIPETALINU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JEATCIBHOCTH MO TMOJYYECHHUIO HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallusAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl PEACTABICHBI IO TOJaM 00yUYCHHS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJH OUOJIOTMH B CUCTEME HAy4HOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KApTUHBI MUpPa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (0OOMEH BEIIECTB M TMPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyJIslus), YPOBHEBAs OpraHU3alMs >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouonorum), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus u
MPOUCXOXKIEHUS KyIbTypHbIX pacTteHuid H. 1. BaBuiioBa), onpenensiTh rpaHULIbI
UX OIPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYyYHOTO TTO3HAHUS B OMOJIOTHU: HAOTIOIEHUE H
OMHUCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBICHUW, OpPraHu3alus U MNPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMU BEIMYMHAMH, OOBSICHEHUE IOJYYEHHBIX



pPE3YJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KIETOK MPOKAPHOT H
DYKapHoOT, OJHOKICTOYHBIX ¥ MHOTOKIETOYHBIX OPTraHW3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEILIECTB W IMpEBpallleHUs] PHEPruu B KiETKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYATLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMMOTYYCHHBIC 3HAHMS ISl OOBSICHEHHS OMOJOTHYSCKUX
NPOIIECCOB ¥ SIBJICHHM, ISl IPUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/I0pPOBbS U 3[0POBbS
OKPY’KAIOIIUX JI0JIeH, COOIOICHHSI HOPM IPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, TMOHMMaHUE HEOOXOIWMOCTH HWCIIOJIb30BAHMS JTOCTHIKCHHM
COBpPEMEHHOMN owoaoruu u OMOTEXHOJIOTUH TUTST paIMoOHAIEHOTO
IPHUPOJIOTIOIB30BAHUS;

YMECHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIlUBaHUE, CIEIUICHHOE HAaCJeIOBaHUEe, COCTABJISATh CXEMBI
MOHOTHOPHTHOTO CKpEIIMBaHMS IS TpeJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PalOThl, COOMIOAATH
paBuia mpu padbote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KaHUs, BKIIOUAIONIYI0O TICEBIOHAYYHBIE€ 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIUU, HAyYHO-TIOMYJISpHBIC
MaTepHalbl), ITUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHBIE IMCHMEHHBIE M YCTHBIE COOOIICHUS,
00001ast OMoNOTHYecKyt0 UH(POpPMAIIMI0 U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh OHATUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUsI ydyeOHOro mpenmera «buonorus» 6 11
Klacce NOIKHBI OTPAKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUN O MECTE U POJU OMOJOTHUU B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (DYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNS, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHueckue (HakTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTHI, pEAYLIEHTHI, I[eMH MUTAHU,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMECHHE W3JIaraTh OWOJIOTHYECKHE TeopwH (IBOJIONHMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHsl DBOJIONHH), 3aKOHHl W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrtsa K. M. baspa, uepenoBaHus TIaBHBIX HalpaBiIe€HUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. 1. Bepnanckoro),
OTIPEIEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIIAJ€Th METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTUU: HAOIIOICHUE H
OIMCAHKME JKUBBIX CHUCTEM, TPOIIECCOB W SIBICHHM, OpraHHW3aIus W TPOBEICHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIJABM)KCHHE  THIOTE3bl,  BBISBIICHHC
3aBUCUMOCTH MEXIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE IOJYYCHHBIX
PE3yJIbTaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSTHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeaTh BBIBOJIBI HA OCHOBAHHUH TOJYYCHHBIX PE3YyJIbTaTOB;

YMCHHE BBIJICIATh CYIIECTBCHHBIC NPHU3HAKH CTPOCHHS OHMOJIOTHYCCKUX
O00OBEKTOB: BHUIOB, TMOMNYJSALNHWA, MPOIYICHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOTeoIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOIIECCOB: HACJEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPHUCIOCOOJEHHOCTH
OpraHU3MOB, JICHCTBHS JKOJOTHYCCKHUX (PAKTOpPOB Ha OpraHW3MBI, IEepeHOca
BEIIECTB M IOTOKAa HYHEPTrUM B HKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHOTCOXUMHYECKUX
ITUKJIOB B Ouocdepe;

yMEHHE TPUMEHSTH MOJIyYEHHbIE 3HAHUS UIsI OOBSICHEHUS OHOJOTUYECKUX
IPOLIECCOB U ABJICHUM, ISl MPUHATHSA MPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpI0 oOecreueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JTI0CH, COOMI0OIEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelie, MOHHMMaHWE HEOOXOJUMOCTH WCIOIB30BAHMS JTOCTHXKECHHIM
COBPEMEHHOW OMOJIOTUU ISl pallUOHAIBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE periaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH TUTaHUA );

YMEHHE BBITIOJNHATH JTA0OpATOPHBIE W TPAKTUYECKHUE PalOTHI, COONIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOpPaTOPHBIM 00OPYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBAaTh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpeICcTBAa MacCOBOW MH(OpPMAIINU, HAYYHO-TIOMYIISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHHE CO037aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHWSI,
000011ass OMOJOrMYECKYI0 UH(POPMALUIO U3 HECKOIbKMX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 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 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubmorexa [IOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbl H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanyecTBO 4acoB
Ne Tema ypoka Koutpoabubie | IlpakTnueckue Mecro s Cport 03;1:;?::;:;::::? P
n/n Bcero 3auersl yueOHHKe U3yYeHust
padoTbI padoThI pecypchl
buonorus B cucreme Bubmuorexa LIOK
1 HayK 1 cTp.4-6 ceHtssOpp | https://m.edso0o.ru/863e6122
https://m.edso0.ru/863e632a
MeTo 16l TTI03HAHUS
YKUBOU TIPUPO/IBI.
[IpakTnueckas pabota
Neo 1 «Mcnons3oBanue bubmuorexa [JOK
2 Pa3IMYHBIX METOJIOB 1 0.5 crp.4-6 CenTsopE https://m.eds00.ru/863e6122
MIPU U3YYCHHUH
OMOJIOTHYECKHIX
00BEKTOBY
buonornueckue
CUCTEMBI, IPOIECCHI U
HUX U3YUYCHHUE. 3aIliCH B bu6mmoreka [JOK
3 BXOIH-):I;SI . 0.5 TeTpaau CeHTAOpE https://m.edso0.ru/863e6564
KOHTPOJIbHAsI
padora
XHUMHYECKUH COCTaB
4 KieTku. Boma u 1 81 CEHTSAOPh bubmorexa HOK
https://m.edso0.ru/863e674e
MUHEpaJbHbIE COJIN
5 benku. CoctaB u 1 §3 4 OKTAODD bubmuoreka [JOK
CTpoeHue OeJIKOB ' https://m.edsoo.ru/863e6b72
6 DepMEHTHI - 1 0.5 cTp.291 OKTSIOpb bubnuoreka [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

OMONIOTUYECKHE
KaTajan3aTopHI.
Jlaboparopnast pabota
Ne 1 «3yuenune
KaTaJIUTUYECKOU
AKTUBHOCTH
(dbepmeHTOB (Ha
MpUMEpPe aMHUIa3hl
WJTU KaTajiasbl)»

https://m.eds00.ru/863e6b72

bubmmoreka [{OK
7 . 2
YrresofsL. Jimre S OKTACPD https://m.edso0.ru/863e6870
Hyxnennosbie bubnuoreka [JOK
8 KUCITOThL. ATD 85,6 OKTACPD https://m.edso0.ru/863e6d5c
14
9 HSCTO:;;IHKJT::;? 3 87 HOSIOpb bubamorexa LOK
s ] P https://m.edso0.ru/863e6e88
Knerounas teopus
Knerka kak
10 LIEJIOCTHAS KUBasi 88,9 HOSIOPh
cucremMa
Crpoenue
AYKapUOTHUYECKOM
KJICTKH.
Jlab 0
Nazop;TopHaﬂ pabota bubmuoreka [JOK
o 2 «M3yuenune
11 e 0.5 §10, ctp.290 HOSIOPB https://m.edsoo.ru/863e6ff0

CTPOEHHSI KJIETOK
pacTeHuil, ’KUBOTHBIX,
rpuboB u OakTepuit
10J1 MUKPOCKOTIOM Ha
TOTOBBIX

https://m.edso0.ru/863e716¢



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/863e716c

MUKpoIpernaparax u
UX OIIMCAHHUE»

OOMeEH BeIecTB WIn bubnmoreka [JOK
12 12,1
MeTab0IUu3M 812,13 HOS0pp https://m.edso0.ru/863e766¢
doTocuHTE3. bubnuorexa [JOK
1 11
3 XeMOCHHTE3 8 AeKabpe https://m.edso00.ru/863e7c¢98
DHEpreTUIecKuit bubnuoreka [JOK
14 12,1
obMeH 812,13 AeKkabpe https://m.edso0.ru/863e7aae
JKu3HeHHBIN UKIT
KJIEeTKHU. [lenenne
KJIeTKU. MuTO3.
JlabopaTtopHnast pabota
15 Ne 3 «Habmronenue 0.5 820 eKkaopb bubmorexa OK
B A ' Aiekabp https://m.edso0.ru/863e7dc4
MHTO34a B KJIETKaX
KOHYHKA KOpeIIKa
JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»
3a4uéT mo Teme
16 «OCHOBBI Jekabpb
UTOJIOTHH»
Bbuocunres Genka.
Peakius MaTpudHOTrO bu6mmoreka [JOK
17 16, 17
cunre3a. TpaHcasus § AHBAPE https://m.edso0.ru/863e796e
- bnocuHTE3 O€ENIKa
Hexnerounsie hopmbl bubnuoreka [IOK
18 18
’KHM3HHU - BUPYCHI 3 AHBAPD https://m.edsoo.ru/863e7540
19 @opMBI Pa3MHOKECHUS §21 — bubnuoreka [IOK

OpraHnu3MoB

https://m.eds00.ru/863e81h6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e831e

bubmuoreka [JOK

2 Meii 22
0 eHos 8 $espas https://m.edsoo.ru/863e7f4a
OO6pazoBanue u
pa3BI/ITI/I€ IIOJIOBBIX
KJIETOK.
21 J?:g: H: T(? Op: HH:60 a 0.5 823 dbespain bubmmorexa LIOK
TOPHAasA T . B b
patopHai p p https://m.edso00.ru/863e81b6
No 4 «3yuenue
CTpOGHI/ISI ITI0JIOBBIX
KJICTOK HA TOTOBBIX
MHUKpOIIpenaparax»
WnauBuayansHoe bubnuoreka [IOK
22 24, 25
pa3BUTHE OPraHU3MOB S Qezpa https://m.edso0.ru/863e8436
1" -
23 H:?sznjfBeI?Ijzléi: u cTp.96 deBpaib Bubnuorexa LIOK
g p- P https://m.edso00.ru/863e86f2
U3MEHYNBOCTH
3aKOHOMEPHOCTH
24 Eai;iiiilm §26, 27 MapT bubmmorexa LIOK
P ' ' P https://m.edso0.ru/863e8878
MonorubpuaHoe
CKpCILMBAHHE
JluruOpuHoe
55 | s 28 vapr | Duborera LIOK
P https://m.edso0.ru/863e89a4
HACJIEeIOBAHUS
MPHU3HAKOB
b K
26 CuemieHHoe 05 §29 Mapt noanoreka 11O

HacJIC€JOBaHUC

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



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MIPU3HAKOB.
Jlaboparopnast pabota
Ne 5 «M3yuenue
pe3yabTaToOB
MOHOTHOPUIHOTO U
TUTHOPHTHOTO
CKPEIIMBAHUS Y
po30¢UIIBI HA
TOTOBBIX
MUKpOIIpernapaTaxy

27

I'eneTnka momna.
Hacnenosanue
MIPU3HAKOB,
CIIETJICHHBIX C TTOJIOM

830

anperb

bu6moreka [IOK
https://m.eds00.ru/863e8c60

28

M3MeHUYnBOCTb.
Henacnencreennas
H3MEHUYHUBOCTbD.
JlaGopaTopHas pabota
Ne 6. U3yuenune

MO TU(DUKAITHOHHO M
H3MEHYHNBOCTH,
MMOCTPOCHUE
BapUAIIMOHHOTO psia
Y BapUallMOHHOU
KpUBOM»

0.5

833, 34

anpenb

bu6mmoreka [JOK
https://m.edso0.ru/863e8efe

29

HacnencrBennas
HU3MEHYHUBOCTD.
JlaGopaTopHas pabora
Ne 7. «Ananus

0.5

835

anpenb

bu6mmoreka [JOK
https://m.edso0.ru/863e8efe



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

MyTauui y
npo30(huiIsl HA
TOTOBBIX
MUKpOIpenaparax»

30

T'eneTuka uenoBeka

835, 36

anpelb

bu6mmoreka [{OK
https://m.eds00.ru/863e8d78

31

Cenexnus Kak HayKa
U npouecc. MeToasl U
JIOCTHKECHUS
CEJIEKIIMU PACTECHUI 1
YKUBOTHBIX

837, 38

Man

bubmmoreka [IOK
https://m.eds00.ru/863e9214

32

buorexnomorusa kak
0oTpacib
MPOU3BOJCTBA

839, 40

Mau

bu6mmoreka [IOK
https://m.eds00.ru/863e9336

33

3a4€éT 1Mo TemMe
«OCHOBBI T'€eHEeTHKH
M CeJICKIHN»

Mau

34

KonTposbHo-
OlleHOYHAS
npoueaypa B paMmkKax
MPOMEKYTOYHOM
aTTecTaluu 3a Kypc
ouoJsiorum 10 kiaacca

Mau

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34

1,5



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

11 KVIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Mecto B Cpoku uudposeie
Tema ypoka KonTposbnusbie | [IpakTuyeckue
n/n Bceero 3auernl yuyeOHMKe | H3y4YeHHs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
DBOJIFOLHS U METOIBI 841, 42 bubnuoreka [IOK
1 . 1 CEHTAODH
€€ U3y4eHUs https://m.edso0.ru/863ea20e
Hctopust pa3BuTHA 843
2 MIPENCTABIEHUN 00 1 CEHTAODH bubmmorexa LOK
P P https://m.eds00.ru/863e9570
IBOJTIOIIAN
MukposBontonus. 3aIlMCHU B
B
3 XOHas 1 0.5 TeTpaan CeHTOPS bubmuorexa [JOK
KOHTPOJIbHAS https://m.edso00.ru/863e9cle
pabora
[Monynsanus Kak 844
AIIeMEHTapHas
€IMHHULIA BUJA U
IBOJIIOIHH.
JlabGopaTopHas bubnuoreka [JOK
4 1 0.5 0
paborta Ne 1 M https://m.edso0.ru/863e99c6
«CpaBHEHUE BUJIOB
1o
MOP(OJIOrHIeCKOMY
KPUTEPUIO»
BIDKYILE CUIIBI 45, 46
5 gneMZIIia HbIE 1 § OKTSIOpb Bubmmorexa LIOK
P P https://m.edsoo.ru/863e9da4
(baxTOpBbl) 3BOJIIOLUU
EcrecTBeHHbIi 846, 47 bu6mmoreka [JOK
6 1 OKTSIOpb
0TOOp U ero Gopmbl https://m.edsoo.ru/863e9ed0



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

Pe3ynbTaTel
HBOJIIOIUH:
MIPHUCTIOCOOJICHHOCTD
OpraHU3MOB U
BUJI000pa3oBaHue.
JlabopaTopHas
paborta Ne 2
«Onucanue
MIPUCTIOCOOIEHHOCTH
opraHusma u eé
OTHOCHUTEJIBHOTO
XapaxkTepa

0.5

851

OKTS0pb

bubmmoreka [{OK
https://m.edsoo.ru/863e9fde

Hamnpasnenuns u nyru
MaKpO3IBOJIIOLIUU

§52

OKTSI0pb

bu6moreka [IOK
https://m.edsoo.ru/863e9cle

Heob6parumocTts
ABOJTIOIIUHT

3aIliCH B
TeTpaau

HOSIOPH

10

Hctopus xu3Hu Ha
3emMmiie 1 METOIBI €€
M3y4YEHUS

853

HOSIOPh

11

T'unoressl
MIPOUCXOKICHUS
JKA3HU Ha 3emiie

853, 54

HOSIOPh

bu6mmoreka [JOK
https://m.edsoo.ru/863ea5a6

12

Pa3BuTHe xu3HU Ha
3emuie Mo 3pam u
nepuoiam

§55-859

HOSIOPb

bubmuoreka [JOK
https://m.edsoo.ru/863ea6be

13

OCHOBHBIE 3TaIbI
SBOIIOIUH

PacTUTENHHOTO U
KUBOTHOTO MUpA.

0.5

860

JeKaopb

bu6mmoreka [JOK
https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

[IpakTrnueckas
pabota Ne 1
«M3yueHne
HCKOIIAeMBIX
OCTaTKOB PACTCHUU U
KUBOTHBIX B

KOJUTCKITHSIX)
CoBpeMeHHas 860, 61
14 cucrema eKkaopb bubmorexa HOK
A P https://m.edsoo.ru/863ea48e
OpPraHu4ecKOTro MHUpa
DBOIIOIMS YET0BEKA 862 bubmmnoreka IJOK
15 nekabpb
(a"TpOTIOTEeHE3) https://m.edsoo.ru/863eac2c
BIDKYIIAE CHJIBI 866
16 gbamc}:nil) eKkabpb bubmorexa TOK
P A P https://m.edsoo.ru/863ead44
aHTPOIIOreHe3a
OCHOBHBIE CTAAUN 863-865
17 STHBaPh
IBOJTIOIIMH YEJIOBEKA
YenmoBeveckre pachl 3aIliCH B
18 Y TIPUPOTHBIE TeTpaau STHBaph bubmorexa HOK
PHpOA pa P https://m.edsoo.ru/863eaea2
aJIanTaluy YeI0BeKa
3auéT mo reme
19 «buoJsiornueckast SIHBapb
IBOJTIONHS»
20 DKOJIOTHS KaK HayKa 867 deBpaib
Cpenpl oOHUTaHNS U 868, 69
21 31?0Jfomqec1<ne beBpaib Bu6mmorexa LIOK
P https://m.edsoo.ru/863eafec
(baxTopsI
22 Abuotuyeckue 0.5 cTp.292 dbeBpanb bubnunoreka [JOK



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

(baxTopHI.
Jlaboparopuas
pabora Ne 3.
«Mopdomnoruueckue
0COOEHHOCTH
pacTeHui U3 pa3HbIX
MECT OOUTaHUS.
Jlaboparopnas
pabota Ne 4.
«BnusHue cBera Ha
POCT ¥ pa3BUTHE
YEpPEHKOB KOJIEyCa

https://m.edsoo.ru/863eb10e

23

buotnueckue
(bakTopbl

868

dbeBpaib

bu6moreka [IOK
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECKUE
XapaKTEePUCTUKHI
MOMYJISILIUH.
[IpakTuueckas
pabota Neo 2
«IToncuér
IJIOTHOCTHU
MOMYJISIIUI pa3HbBIX
BUJIOB PAaCTCHUIN»

0.5

3aIliCH B
TeTpaau

MapT

25

Coo0OmiecTBa
OpPraHU3MOB -
OMOIIEHO3

869

MapT

bubnuoreka [JOK
https://m.edsoo.ru/863eb46a

26

ODKOJIOTHYECKUE
CHCTEMEI
(aKOCHCTEMBI)

869

MapT

bu6mmoreka [JOK
https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

27

OcHoBHEBIC
[MOKa3aTeNun
9KOCHCTEMBI.
OKOIOTHYECKHE
MTAPaMUJIBL.
CaolicTBa
9KOCHUCTEM.
Cyxkueccust

870,71

anpelb

bubmmoreka [{OK

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

28

[Ipuponusie
9KOCHCTEMBI

872,73

anpernb

29

AHTpONIOT€HHBIE
9KOCHUCTEMBI

3aMKiCH B
TeTpaau

anperb

30

buocdepa -
riio0agpHas
3KOCHUCTEMA 3EMIIU

875

anpenb

bu6moreka [IOK

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

31

3aKOHOMEPHOCTH
CYIIECTBOBaHUS
orocdepbl

876, 77

Mau

bu6mmoreka [IOK

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

32

YenoBeuecTBo B
ounocdepe 3emin.
CocyuiectBoBaHne
MIPUPOJIBI U
4eloBeYeCcTBa

878, 79

Mau

bu6mmoreka [JOK

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

33

3a4éT 1Mo TemMe
«OCHOBBI
IKOJIOT U

Mau

34

KonTtpoabsHo-
OLICHOYHAS
npoueaypa B

Man



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

paMKax
NPOMEKYTOYHOM
aTTecTalliy 32 Kypc
ounostorum 11
KJ1acca

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34

1,5

2.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA
METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU



