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HOACHUTEJBHASA 3AIINCKA

[Tpn pazpaGoTke mporpammbl MO OHONOTMM TEOPETHYECKYIO OCHOBY JUIS
ONpEACTIEHUST MOAXOM0B K (POPMHPOBAHHMIO COACPXKaHUS y4e€OHOro NpeaMeTa
«buosorusty  cocTaBWiIM: KOHUenTtyaiabHele mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, COACP)KAaHWs, PE3YJbTaTOB OO0ydYeHUs W
TpeOOBAHMI K YPOBHIO MOJATOTOBKH BBIMYCKHUKOB, MOJIOXKEHUS 00 00LIUX HEISIX U
NPUHLHAINAX, XAPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
obmero oopazoanus B Poccuiickoii denepainiu, a Tak)Ke MOJ0KEHUS O CEU(pUKE
Ouonorun, €€ 3HAYCHWM B TIO3HAHMHM S>KABOH MPUPOABI M 00ECICUEHUH
CYLIECTBOBAHMS YEIOBEUECKOro oOuiecTBa. COMIACHO HA3BAHHBIM TOJIOKEHUSM,
OIpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no OMOIOrMK 1aET MPEACTABICHHE O LEIsIX, 00 o0UIel cTparerun
00y4eHus, BOCIIUTAHUS U PA3BUTHsI 00yUarOIIMXCs CPEACTBAMH YUEOHOTO MPEAMETA
«buonorusy, onpeaenser 0043aTeNbHOE MPEAMETHOE COACPYKAHKE, €0 CTPYKTYPY,
pacrpeesicHue 1o pa3iciaM W TeMaM, PEKOMEHAYEMYIO MOCIEA0BATEIBHOCTh
U3yYCHUs YYEOHOTO Marepralia ¢ y46TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBS3CH, JIOTMKH OOPa30BATEIBHOTO TPOLECCA, BO3PACTHBIX OCOOEHHOCTEH
00y4Jaronmxcsl.

B nporpamme o OMosIorum Tak)Ke YUYATHIBAKOTCS TPEOOBAHUS K INTAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM M NPECAMETHBIM pe3yJibTaraM OOy4YeHHs B
(hopMHUpOBaHUHU OCHOBHBIX BHJIOB y4eOHO-MTO3HABATELHOMN
JEATENBHOCTHA/YUEOHBIX JEHCTBUAN OOYYarOIMUXCS MO OCBOCHHUIO COJACPKAHUS
OHOJNIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii yPOBEHB) pEaM30BaH
OPUHLHAIN MPEEMCTBEHHOCTH B W3YyUYECHHMM OwWoJiorWu, Onaromaps 4eMmy B HeEH
OPOCMATPUBACTCS  HAMpPABICHHOCTh HA Pa3BUTHE 3HAHWI, CBS3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMNA JIMYHOCTH, SKOJOTHYECKOTO MBILUICHUS, MPEACTABICHUI O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKpPY)KArOLICH MPUPOAHON Cpene.
[ToaTomMy Hapsay ¢ M3ydeHHEM OOHICOMOIOTMYECKUX TEOPUH, a TAK)Ke 3HAHWMA O
CTPOEHMH >KHBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAOIIAX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YIEICHO BHUMAHUE MCIIOIB30BAHUIO
NOJTYYEHHBIX 3HAHWIA B MOBCEAHECBHOMN JKU3HM JJIsl PELICHUS NMPUKIAIHBIX 3334, B
TOM 4ucie. NPOQUIAKTUKMA HACICICTBEHHBIX 3a00JICBAHWN YEIIOBEKA, MEIUKO-
TEeHETUYECKOTO KOHCYJIbTUPOBaHUs, 000CHOBAHMSI SKOJIOTUYECKH LIETIECOO0PA3HOTO
MOBEACHUSA B OKPYJKAIOIIEH MPUPOIHON CPEAE, aHAIA3a BIIUSHUSA XO3ICTBEHHOM
JESATEIbHOCTHA YETIOBEKA HA COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
YcuiieHue BHUMaHUST K TNPUKJIAJHOM HANpPaBIEHHOCTH Y4YeOHOro mpeaMmera
«bronorusy NpoARKTOBAHO HEOOXOIUMOCTBIO OOECTIEYECHHUS YCIIOBUAM [Tl PEIIEHUS



OJTHOM M3 aKTyaJIbHBIX 33/1a4 IIKOJBHOrO OMOJIOTMYECKOr0 00pa3oBaHus, KOTOpas
npeanonaractT GOpMUPOBaHKUE y O0YyYAKOUIMXCS CIOCOOHOCTH aJanTUPOBATHCS K
U3MEHEHUSM JMHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

Bbuosioruss Ha ypoBHE cpenHero o0mero oOpa3oBaHUsl 3aHMMAET BAXKHOE
Mecto. OHa oOecrneunBacT (OPMUPOBAHUE Y OOYYAKOUIMXCS MPEICTABICHUNA O
HAYYHOH KapTHUHE MUpa, paclumpseT U 0000IIAET 3HAHUS O >KMBOW MPUPOJE, €&
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allid W HBOJIOLUM, CO3AAET
yCJAOBHUS  JJif: TO3HAHUS  3aKOHOB  SKMBOW  Mpupoiabl, (HopMupoBaHuUs
(PYHKIMOHAIBHOH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOro obdpasa
YKU3HU, IKOJOTMUYECKOTO MBILULIEHUS, [ICHHOCTHOTO OTHOILEHUS K JKUBOH MPUPOJE
U YEJIOBEKY.

Bosnblioe 3HaYeHnE OUOJIOTUS UMEET TAKKE JUTsl PEIIEHUS] BOCOUTATEIBHBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIM3AIUN
oOyuaromuxcs. M3yuenne 6Monaorum o0ecneynBacT yClioBrs asi (popMHpPOBaHUS
UHTEJUIEKTYaJIbHBIX, KOMMYHUKAIMOHHBIX UM  HMH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYPbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
OPEICTARICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMUU U
reorpaduu. Ha3BaHHbIE MNOJIOKEHHS O NPEIHA3HAUECHUM Y4YeOHOro MNpeaMeTra
«buonorus» COCTaBWJIM OCHOBY JUisl OTPEACTCHHS MOIXOA0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €ro COJAEPKaHWs, MNPEACTABJICHHOTO B MPOrpamMMme o
OHOJIOTHH.

Ot0op conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpOBHE
OCYLIECTBIIEH C MO3ULUN KYyJIbTYpPOCOOOPA3HOTO MOAXOJa, B COOTBETCTBUM C
KOTOPbIM O0OyYaromuecs MOKHBI OCBOMTH 3HAHMS W YMEHUs, 3HAYUMBbIE JJis
(dopMupoBaHus OOUICH KyJIbTYPhI, ONPEACISAIONME AJECKBATHOEC TMOBEACHHE
YeJI0BeKa B OKPY>KaKOLIeH MPUPOJHOI cpenie, BOCTPeOOBAHHBIE B MOBCEAHEBHOM
JKU3HU M TPAKTUYECKOU AedaTenbHOCTH. Oco00€ MECTO B ATOW CHCTEME 3HAHWMA
3aHUMAIOT AJIEMEHTHI COJEPIKAHUSI, KOTOPBIE CITY>KaT OCHOBOM 151 (POpMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa W
LHEHHOCTHBIX ~ OpPUEHTALUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  IyMaHMW3aluu
OHONIOrHYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHE COJEpKaHUs Y4eOHOro MaTepuajia B MPOrpamme o
OMOJIOTUM  OCYIIECTBJCHO € YYETOM TIPUOPUTETHOTO 3HAUEHHs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aliu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOro npeameTa « buonorus»
BBIJICJICHBI CJIEIYIOUINE COJIEpKaTeabHbIe TUHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOTO Mo3HaHus», «Kierka kak Ouoyiornyeckas cucrema», «OpraHu3M Kak
Oouonornyeckas cuctema», «Cucrema M MHOrooOpa3ue OpPraHMuecKOro MUpPay,
«DBOJIONMS KUBOU MPUPOABD, « IKOCUCTEMBI U TIPUCYLIME UM 3aKOHOMEPHOCTI.



Llens w3yueHus yuyeOHOro npenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJIAJcHHE  OOYyYarOMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpraHu3allid JKUBBIX CHUCTEM Ppa3HOTO0 PaHra W MOPUOOPETCHHUE YMEHHIA
UCIOJIb30BATh OTU 3HAHWS JII TPAMOTHBIX JACHCTBUI B OTHOWICHHMH OOBEKTOB
>KUBOU IPUPOJIBI U PEIICHUS PA3TUYHBIX KM3HEHHBIX MPOOJIEM.

JlocT>KeHrE 1enM U3ydeHust yueOHoro npeamMera «buonorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYOIINX 3a/1a4:

OCBOEHME OOYYaArOUIMMKCS CHUCTEMBbI 3HAHWA O OWOJIOTMYECKHUX TEOPHUSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TMIIOTE3aX, MPABHIIAX, CIIY>KAIUX OCHOBOW
s (POPMUPOBAHUS MPEACTABICHUA O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O
METOJAaX HAyYHOTO MO3HAHMsI, CTPOEHUHU, MHOTO00pa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOr0 YPOBHS OPraHM3allM, BHAAMOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICAOBAHUSIX B OUOJIOTHH,

(GopmupoBaHue y 0OydarOIIUXCsl TMO3HABATEIBHBIX, WHTEIIEKTYAIbHBIX W
TBOPUYECKHAX CIMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O NYTIX Pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3MISIAOB, WAECH M TOIXOJ0B K M3YUYEHHUIO KUBBIX CUCTEM
PAa3HOrO YPOBHSI OpPraHU3al|H;

CTAaHOBJIEHHE Yy oOOyvarommxcs oOwied KyabTypsl, (YHKIMOHAIBHON
IPaMOTHOCTH, PA3BUTHE YMEHUI OOBSICHATH U OLICHUBATH SIBJICHUSI OKPY>KAKOIIECTO
MUpa >KUBOM MPUPOJIbI HA OCHOBAHWM 3HAHWI U OMBITA, MOTYYEHHBIX TPH U3YUCHUHT
OHOJIOTHH,

(¢opmupoBaHne y OOydYarOIIMXCs YMEHWH WJUIFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHW B NPAKTHYECKON NEATENBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEAUIIMHCKAX TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA,

BOCIUTAHUE YOEKAEHHOCTH B BO3MO>KHOCTHM IMO3HAHUSI YEIOBEKOM >KMBOW
IPUPOABI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHUSI K HEH, COOTIOICHUS STHYECKHUX
HOPM IIPY MTPOBEIEHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;

OCO3HAHUE LIEHHOCTH OWOJIOTMYECKMX 3HAHWM [UIsl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, 111 (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHMUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCEAHCBHOM KU3HU JIJIst
OLICHKH MOCJICICTBUI CBOEH NEATEIRHOCTH MO OTHOLIEHUIO K OKPY KAOLIEH Cpele,
COOCTBEHHOMY 3J0pPOBBIO, OOOCHOBAHWUE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOmero oOpazoBaHusi «buonorus», wdydaemas Ha
0a30BOM YPOBHE, SIBJISIETCS 00s3aTE€NIbHBIM YYE€OHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MPEAMETHOMH 001acTh « ECTECTBEHHO-HAY YHBIE MPEIAMETBDY.

JIiist u3yueHust OMooruu Ha 0a30BOM YPOBHE CPEIHEr0 001Iero oOpa3oBaHus
otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Heemo), B 11 kmacce — 34 vaca
(1 gac B HEAETIO).






COAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBs3b OMONIOTMH ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMH €CTECTBEHHBIMH HAayKaMu, pumocopuei, STUKOM, SCTETUKON M PABOM.
Pone 6uonorun B opMUpPOBAHUM COBPEMEHHOM Hay4YHO!H KapTUHBI Mupa. Cucrema
OMOJIOTMYECKUX HAYK.

MeTo1bl MO3HAHUS KUBOH MTPUPOABI (HAOMOAEHUE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHNe, Kiaccu(pukauus, MOACTUPOBAHUE, CTaTHCTHYECKas 0O0paboTka
JAHHBIX ).

JlemoHcTpanum:

[Toprpeter: Y. Hapsun, I'. Menaens, H. K. Konpros, /Ix. Yorcon u @. Kpuk.

TaGnuupl 1 cxeMbl: «MeTObI MO3HAHUS KUBOH TPUPOIBD).

JlaGopaTopHbIe U NPAKTHYECKHE PA0OTHI:
[Tpaktuueckas padora Ne 1. «Mcmonb3oBaHHWE pa3iMYHBIX METOAOB MPH
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBRY.

Tema 2. JKuBble cHCTEMbI U HX OPraHU3a M.

2Kupble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3ydeHHs Ononorun. OTnuune
JKUBBIX CUCTEM OT HEOPraHUYE€CKOH TPAPOIBI.

CpoiicTBa OMOCUCTEM M X pa3HOoOOpa3ue. Y POBHH OpPraHu3aluy OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, IOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIICHOTUYECKHIA ), OMOCHEPHBIH.

JlemoHcTpanum:

TaGmuupl 1 cxembl: « OCHOBHBIE MPU3HAKH >KU3HW», « YPOBHH OpPTraHU3ALUA
JKABOM ITPUPOIEIY.

O6opynoBanue: Moaenb Mosekybl JTHK.

Tema 3. XumMuueckuii COCTaB H CTPOCHUE KJICTKH.

XWMHYECKUH COCTAB KJIETKH. XUMHYECKHE 3JIEMEHTBI. MaKpPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. BO/Ia 1 MUHEPAJIBHBIE BEIICCTBA.

OyHKIMKA BOABI M MUHEPAJIBHBIX BewlecTB B KieTke. [lopmepskanue
OCMOTHYECKOI0 OaJjlaHca.

Benku. CoctaB u cTpoeHUe OEIKOB. AMUHOKMCIIOTHI — MOHOMEPBI OEJIKOB.
He3zameHnMBIE W 3aMEHUMBIE AMUHOKHUCIIOTHL. AMUHOKHCIIOTHBIH COCTaB. Y POBHHU
CTPYKTYpPBl OCIIKOBOH MOJEKYJbl (TIEPBHYHAS, BTOPHYHAS, TPETHYHAA M



YETBEPTUYHAS CTPYKTypa). XUMHUYECKME CBOiicTBa OcnkoB. buonornueckue
(yHKIMH OEJIKOB.

DepMEHTHI — OMOJIOTHYECKHUE KaTaan3aTopbl. CTPOeHUE (PEPMEHTA: AKTUBHBIN
HEHTp, cyOctparHas cnenupuuHocTb. KodepMmeHnTel. Butamunbl. Otnnuus
(PEpPMEHTOB OT HEOPTAHUYECKUX KaTATU3aTOPOB.

YrneBoasl: MOHOCaxapuabl (IIIFOK03a, pru0o3a U Ae30KCuprd03a), Aucaxapuibl
(caxapo3a, JlakTo3a) W moJucaxapuibl (Kpaxmayi, TJIMKOTEH, [EJUTI0JI03a).
buonornueckne QpyHKIMM YIIIEBOJOB.

Jlunuaer:  Tpurnuuepuasl, (ochommnuasl, crepouasl. ['MAPOPUITEHO-
ruapodoOHbe  cBOiicTBA. buonornueckne QyHkumm JunuAoB.  CpaBHEHHE
YIJIEBOIOB, OCIKOB M TUMUAOB KaK HCTOUHUKOB SHEPTUH.

Hyxnennoseie kucmorel: JHK wn PHK. Hykimeoruasl — MOHOMEpSI
HYKJIEMHOBBIX KHCNOT. Ctpoenne u pynkumn JJHK. Ctpoenne u ¢pynkumn PHK.
Buasl PHK. AT®: crpoenue u QpyHKIUU.

Lluronorust — Hayka o kneTke. KietouHas Teopust — npuMep B3auMOACHCTBUS
ujch u (pakTOB B HAYYHOM MO3HAHWUM. METOIbI H3YUEHUS KIIETKH.

KreTka kak nenoctHas sxuBas cucrema. OOuye NPU3HAKK KIETOK: 3aMKHYTast
HapykHas memOpaHa, Monekyiael JIHK kak renetwdeckwii ammapar, chcTrema
CHHTE3a OenKa.

Tunel KIETOK: JYKapuOTHUYECKas W mNpokapuothueckas. OcoOeHHOCTH
CTPOECHMSI MPOKAPUOTHUECKON KieTku. KnetouHas creHka Oaktepuii. CTpoeHHe
JOYKAPUOTUUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEIBLHON, >KABOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAS CTEHKA, INIMKOKAIMKC, MX
¢ynkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa u pyHkumu. Lluromnaszma u eé
opraHousibl. OmHomMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [Nonbmxwy,
JTM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MUTOXOHIAPHH, TTACTUIBL.
[TpoucxoxacHue MUTOXOHAPUA W mimactua. Buasl muractua. HememOpaHHbIC
OpPraHOWABl KJIETKW. PHUOOCOMBI, KIETOYHBIA LEHTP, UEHTPUOJIHA, PECHUYKH,
KTYTHKA. DYHKIMU OPraHOMI0B KIIETKU. BKITIOUEHHUS.

Snpo — perynaropHblil HeHTp KiaeTku. CTpoeHue siapa: siaepHas 000J0uKa,
KapuoIuia3Ma, XpOMaThH, SAPBILIKO. XPOMOCOMBI.

TpaHCOpT BEWIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsr: A. Jlesenryk, P. I'yk, T. llIBann, M. Ilneiinen, P. Bupxos, Jlx.
YorcoH, @. Kpuk, M. Yusnkuuc, P. ©@panknun, K. M. bap.

Jnarpammel. «PacrpenesieHne XUMUIECKUX JIEMEHTOB B HEKUBOU IIPAPOJILY,
«PacnipeneneHne XUMMYECKUX SJIEMEHTOB B )KUBOU MPUAPOILY.



Tabmuupl m cxemsbl: «llepuoanueckas Tabnuna XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHKEe MOJIEKYITBI BOAB, «brnocuHTe3 Oenkay, « CTpoeHHe MOJIEKYJIbI OElIKay,
«Ctpoenue pepmentay, «HyknenHoBble kucnotel. [JHK», «CTpoeHre MOJEKYJIbI
ATO®», «CTpoeHne 3yKapUOTHYECKONH KIETKNY, «CTpPOCHUE KMBOTHOW KIIETKWY,
«CTpOCHHE PACTUTENLHON KHETKM», «CTPOCHHME MPOKAPUOTUYECKON KIIETKWY,
«CTpOeHuE aapa KIETKHY, « YTIEBOABD, «JIumumapy.

OOopyaoBaHuEe: CBETOBOW MHMKPOCKON, OOOPYAOBAHWE [UISl MPOBEICHUS
HAOMOICHUI, W3MEPEHUH, HSKCIEPUMEHTOB, MHKPONPEMAPaThl PACTUTEIBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OThI:

JlabGopatopnas pabora Ne 1. «M3yueHue KaTaMTUYECKOH aKTUBHOCTH
(EpPMEHTOBY.

JlabGopatopnas padora Ne 2. «M3ydeHWe CTPOCHMS KJIETOK PpACTEHUH,
YKUBOTHBIX U OAKTEPUID».

Tema 4. /Ku3HenessTeJIbHOCTh KJICTKH.

OOMEH BEUIECTB, WA METa00JIU3M. ACCUMUISIUS (TUTACTUYECKUI OOMEH) U
JUCCUMUJIAIUS (DHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO Mpolecca
meTabonu3ma. Poib 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TOHUMAHWUU
meTabonu3ma.

Tunsl 0OMeHa BeMEeCTB: aBTOTPOQHBINA U reTepoTpodHbIil. Ponk pepmMeHTOB B
OOMEHE BEIECTB M MPEBPAILICHAN SHEPTHH B KIIETKE.

®dorocunte3. CperoBas W TeMHOBas (asbl  (oTocuHTE3a. Peakiuu
(dotocunTeza. DPPekTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A ISl SKU3HH
Ha 3emuie. Bausinue ycioBuii cpenbl Ha (POTOCHHTE3 U COCOOBI MOBBIMIEHUS €r0
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIME OaKTEPUH. 3HAYEHHE XEMOCHHTE3a IS
JKU3HM HaA 3eMUIIE.

DOHEPreTudecknii 0OMeH B KJIETKE. PaciienieHue BEIIECTB, BBIICICHHE WU
AKKyMYJIMPOBAHKE SHEPTHUH B KJIIETKE. 3Talbl SHEPreTUHYECKOro oOMeHa. [ Tnkonms.
bpoxxenne u ero Buapl. KUCIOPOAHOE OKHCIEHHE, WIH KIETOYHOE IbIXAHHE.
OxucnurensHoe pochopunrpoBanre. IPPEKTUBHOCTh SHEPTETUUECKOTO OOMEHA.

Peaknun wmarpuyHoro cuHte3a. ['eHermueckas wuHpopmamms u  JHK.
Peannzanust reHeTMueckoil MHPOpPMALMKA B KIETKE. [ €HETMUECKHIA KOA M €ro
cBoiictBa. Tpanckpunums — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortanbl TpaHcisaumu. KoaupoBanue amuHOKMCIOT. Poib pubocom B
OnocuHTe3e OemKa.

Heknerounsie popmel xu3HN — BUpPYychl. McTopust oTkpeiTus Bupycos (. H.
HpBanoBckumii). OCOOEHHOCTM CTPOEHMST M SKM3HEHHOTO [MKJIA BHPYCOB.



Bakrepuodarn. bone3Hu pacTeHuWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BHUY) — Bo3Oymurens CITN /.
OOparHas ~ TpaHCKpuIuus, peBepraza W uHTerpaza.  l[Ipodunakruka
pacrnpoCTpaHEHHsI BUPYCHBIX 3a00JICBAHUN.

JlemoHcTpanum:

[Toprpeter: H. K. Konwsuos, /1. Y. UeanoBckumii, K. A. TumMupsses.

Tabmuubl 1 cxembl: «Tunel nuTaHusy, «Metaboauzmy, «MUTOXOHAPUSY,
«OHepreTuyeckuii oOMeny, «Xjopomacty, «Dotocuntes», «Ctpoenue JIHK»,
«CTpoeHre U PyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I eHETHYECKHA KOay,
«Bupyce», «baktepuodarn», «CtpoeHue u >ku3HeHHBbIM 1Kk Bupyca CIIM/a,
OakTepuodarar», «Pernmukarms JTHK».

ObopyaoBanue: moaenu-anmmkanyu «Yasoenne JJHK u Tpanckpunimsy,
«buocunTes 6enka», « CTpoeHUE KIETKNY, MOAETb CTPYKTYphl JTHK.

Tema S. Pa3MHOKeHHEe 1 HHAMBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB.

KieTounplii 1MKA, WM SKU3HEHHBIA LMK KIeTKM. UHTEepdasza u MUTO3.
[Tpoueccel, mporekatrone B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HaOOp — KApUOTHIL
JIUMJIOMIHBIA W TalUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpel.  XPOMATH[BL
LIMTONOrNYECKUE OCHOBBI  PAa3MHOKECHHMS W MHAWBHIYAIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Jenenne knetku — MuTo3. Craguu muto3a. lIponeccsl, mpoMcxoasime Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICTT MUTO34.

[TporpamMmupyemas rudesib KJIETKH — aronTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE U MOJIOBOE. Buabl OGecnosioro
Pa3MHOKECHUS. JICJICHUE HAABOE, NOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
CHOpOOOpa30BaHUE, BETETATUBHOE Pa3MHOKEHUE. MICKYCCTBEHHOE KIIOHUPOBAHUE
OPraHUu3MOB, €r0 3HAYECHUE IS CEJICKLUU.

[TonoBo€E pa3MHOKEHHUE, €70 OTIMYMS OT OECIIOIOrO.

Meiio3. Cragum meiio3a. [Iporneccel, MpOMCXOAAIME HA CTAaMAX MeERo3a.
[ToBenenne xpomocoM B Meio3e. KpoccuHroep. BHOJIOTMYECKHA CMBICT U
3HAYCHHUE MEWO03a.

["amerorene3 — mporecc 0O0pa3oBaHMs MOJOBBIX KJIETOK Y >KHBOTHBIX.
[TonoBbIe KENE3bl: CEMEHHUKM W SUYHUKK. OOpa30BaHME W PA3BUTHE TOJIOBBIX
KJIETOK — TraMeT (COepMaro30Mj, SHLEKIETKA) — CHEPMATOTCHE3 M OBOICHES.
OcoOEHHOCTH CTPOEHUsl SWLEKIETOK W CHepMaro3ouaoB. OIIoa0TBOPEHHUE.
[TapreHorenes.

WupuBuayansHOE  pa3BUTHE  (OHTOrEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoOneHue, TacTpyisauus, opraHorenes. lloctamOpuoHambHOE pa3BUTHE. THIBI



NOCTAMOPHOHAIBHOTO PA3BUTHS: NPIMOE, HENPAMOE (JIMUYMHOYHOE). BrusHue
Cpelbl HA PA3BUTHE OPraHW3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOMKIAEHHBIC
YPOACTBA.

Poct m pasButue pacreHuii. OHTOIE€HE3 LBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHH, CTAIUH PA3BUTHS.

JlemoHcTpanum:

Tabmuupl 1 cxembl: «DOpPMBI  PA3MHOKEHUS OPraHU3MOBY», «J[lBoitHOE
OIUIOAOTBOPEHUE V LBETKOBBIX pacTeHUil», «BererarnBHoe pasMHOKEHUE
pactenuity, «Jlenenue KieTkn Oakrepuit», «CTpPOCHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocoMbly, «Kitetounblii nukny, «Permmmkamms JTHK», «Muto3y,
«Meioszy, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMeTOreHe3 Y MIIEKOIMUTAOLIMX U
YeJI0BEKa», « OCHOBHBIE CTAIUU OHTOTCHE3AY.

O6opyaoBanue: MHKPOCKOII, MHUKpOIpenaparsl «CriepMaTo30M bl
MJIEKOITUTAIOLIETO», «SHIEKIETKa MIIEKONMUTAOLIEr0», «KapuoknuHes3 B KieTKax
KOpeLlKa JyKa», MardHuTHas MOJENb-alIUIMKalns «/leneHne KIETKW», MOJEIb
JIHK, moaenb metadha3zHOil XpOMOCOMBI.

JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OThI:

JlabGoparopnas paGota Ne 3. «HaOmroneHue MUTO3a B KJIETKAX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIpenapaTaxy.

JlabGopatopnas pabora Ne 4. «U3ydeHue CTpOEHUS TOJOBBIX KIIETOK Ha
TOTOBBIX MUKpPOIIpenaparaxy.

Tema 6. Hac/ieiCTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHeTukd. Mictopus pa3BUTHS TEHETUKH. POb IATONOTMHA
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TE€HECTUKU. BKIag pOoCCHHCKMX M 3apyOesKHBIX
YU4EHBIX B Pa3BUTHE TECHECTUKHA. MeETOABl TEHETUKM (TMOPUAOIOTHYECKHIA,
HUTOTEHETHYECKUAN, MOJEKYJIIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHSA. [ '€HEeTHUYECKAasi CUMBOJIMKA, UCTIONBb3YEMAas B CXEMAX CKPEILMBAHUH.

3aKOHOMEPHOCTH HACJIEAOBAHUS NPU3HAKOB, YCTAHOBJICHHBIE ['. Menaenem.
MOHOrMOpPUIHOE CKPEIIMBAHKWE. 3aKOH €IMHOOOpa3usi THUOPUIOB MEPBOTO
noKoJieHus. [IpaBuito TOMUHUPOBAHUS. 3aKOH PACLICIUICHU MPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [10JIHOE M HEMOJIHOE JOMUHUPOBAHUE.

JIurnOpuaHOe  CKpellMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJIECAOBAHUS
OpPU3HAKOB.  [[MTOr€HETHMYECKHE  OCHOBBI ~ JAMTMOPUIHOIO  CKPEIIMBAHUSL.
AHanmusupyronee ckpermmpanne. Menonp30BaHne aHATA3UPYIOLIETO CKPEILMBAHUS
JUTS OMPEAEIIEHUS TEHOTHIA OCOOH.

CuenyieHHoe HacneaoBanue npu3HakoB. Padora T. Moprana o cuenjaieHHoMy
HACJEN0BAHUIO eHOB. HapyleHne cuensienns reHOB B PE3YJbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH. | EHETUYECKUE KAPTHI.



['eHeTnka mosa. XpOMOCOMHOE OINPEACICHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. ['OMOrameTHele M TIeTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
[IPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUIbl I3MEHUYUBOCTH: HEHACIICACTBEHHAA U HACIICICTBEHHAS.
Pome  cpempl B HEHACIEACTBEHHOW  M3MEHUYMBOCTH.  XapakTepPHUCTHKA
MOAU(PUKAIMOHHON U3MEHYMBOCTH. BaprallmoOHHbIN psJl M BapyuallMOHHAS KPUBAS.
Hopma peakuuun npusHaka. KoJMMYeCTBEHHBIE W KaUYE€CTBEHHBIE MPU3HAKK U HX
HOpMa peakimu. CBOMCTBA MOIU(PUKAIIMOHHON U3MEHUYMBOCTH.

HacnenctBeHHas, WM TEHOTUNHMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MECHUYMBOCTh. MeiH03 W TOJIOBOW Mpolecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTU. MyTallmoOHHAs K3BMEHUYHUBOCTh. Kitaccudukanusi MyTanuii; TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIEC. HacToTa U MpUYMHBI MyTauuid. MyTareHHbie (PaKkTOPBHI.
3aKOH rOMOJIOTHYECKUX PAIOB B HACJIEACTBEHHOM n3MeHunBoctd H. M. BaBuiosa.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka wenoseka. Kapumotum denoBeka. OCHOBHBIE METOJbI TCHETHUKH
YEI0BEKA: TCHEATOTMYCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUECKIM, OMOXUMUYECKUM,
MOJIEKYIAPHO-TE€HETUYECKUA. CoBpeMeHHOE ONpEEIIEHAE TEHOTHUNA!
[TIOJIHOTEHOMHOE CEKBEHHUPOBAHWE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILIBIO
[111P-ananu3a. HacneacrBeHHble 3a00J€BaHMsl YEJIOBEKA: I'E€HHBIC OOJIE3HH,
O0NE3HN C HACJIECACTBEHHOW MPEAPACHONOKEHHOCTBE), XPOMOCOMHBIE OOJIE3HU.
CoMarnueckue W TeHEpaTHBHbIE MyTanuu. CTBOJIOBBIC KJIETKW. [IpuHIMIIBL
3I0POBOr0 00pas3a *KU3HU, AMATHOCTUKH, MPOPUIAKTUKA U JICYCHHS TE€HETHYCCKUX
Oone3Heil. MennuKO-reHeTHYECKOE KOHCYJIBTHPOBAHHUE. 3HAYEHHE MEAULIMHCKON
TCHETUKH B MPEAOTBPALLECHUH U JICYCHUN T€HETUYECKUX 3a00JICBAHNN YETTOBEKA.

JlemoHcTpanum:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeer-Pecorcknii, H. Y. BaBuios.

TaGnuisl v cxeMbl: < MOHOTMOPHUIHOE CKPEIIMBAHUE U €70 HUTOTEHETUYECKAs
OCHOBA», «3aKOH PACILEIJICHUS A €TI0 HUUTOTEHETUYECKAS OCHOBAY, «3aKOH YMCTOTHI
rameTy, «/lurubpuanoe ckpemmBanuey, «I [MTOIOrM4eCKUe OCHOBBI TUTMOPUTHOTO
CKpelmBanusy, «Meiosy, « B3auMoaeicTBUE alljIENbHBIX TEHOBY, «[ eHeTHUeCKue
KapThl PACTCHUH, )KUBOTHBIX M YEIOBEKaA», «['eHeTHKa moJia», «3aKOHOMEPHOCTH
HACIIEJOBAHU, CLEIUIEHHOTO € NOJIOM», «KapuoTunel 4enoBeka U JKUBOTHBIXY,
«Buapl m3menunBoctH», «MoaudukalmoHHas U3MEHUYMBOCTLY, «HacienoBaHue
pe3yc-paktopa», «['eneTuka rpymnn KpoBu», « MyTalfmoHHasi U3BMEHUYHUBOCTHY.

OOopynoBanue: MoJenH-amuIMKanul  «MOHOTHOPUIHOE CKPEIUUBAHUEY,
«Henonnoe momuHupoBaHuey, «Jlurubpuanoe ckpeumBanuey», «llepekpéct
XPOMOCOMY, MEKPOCKOM M MUKpoIpenapar «/{po3odunay (Hopma, MyTauuu Gopmsl
KPBUTBLEB U OKPACKH Tena), repdapuii «I opox moceBHOMY.



JlaGopaTopHbIe 1 NPaKTHYEeCKHE PadOTHI:

JlabopatopHas paGota Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPHAHOIO M
JUTMOPUIHOTO CKPEIIMBAHKS Y APO30(UIIbI HA TOTOBBIX MHUKPOIPENapaTaxy.

JlaGopatopHas pabota Ne 6. «M3yueHne MoAN(PUKAIIMOHHONH U3MEHUUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOI0 Psiia ¥ BAPHALIMOHHON KPUBOW».

JlaGoparopHas padora Ne 7. «AHanmu3 MyTanuil y Apo30(Hibl HA TOTOBBIX
MUKpOMpENapaTaxy.

[Tpaktnueckas padbora Ne 2. «CoCTaBlI€HHME M aHAIM3 POAOCIOBHBIX
YEJTOBEKA.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U NPOLECC. 3aPOXKACHUE CENCKLIUU U JOMECTUKALUS.
Yuenne H. Y. BaBuioa 0 HeHTpax NpOMCX0KIECHUS © MHOTOOOPa3us KyJIbTYPHBIX
pacteHuii. LIEHTPBI NPOMCXOKACHUS TOMALTHUX KUBOTHBIX. COPT, MOPOJA, IITAMM.

CoBpeMEHHBIE METO/IBI CENEKIMU. MacCOBBI U MHAMBUAYAIBbHBIIA OTOOPHI B
CCJICKUMU PACTEHU M >KUBOTHBIX. OLEHKA 3KCTEpPhEpA. BIM3KOPOACTBEHHOE
CKpelMBaHuE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHUCTHIX JIMHUM.
['erepo3uc, nnmu rudpuaHas cuia. HepoACTBEHHOE CKPELIMBAHUE — AyTOPHIMHI.
Otnanénnas rubpuanzanus u € ycnexu. FICKkyCCTBEHHBII MyTareHe3 U MOoJayYeHUe
MOJIATTIOUAOB. JIOCTVIKEHUS CENEKLIIMA PACTEHUH, S)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

broTexHOIOTHS Kak OTpacib MPOU3BOACTBA. ['€HHAs WHIKEHEPHs. OTarbl
co3manus pexkomOumHanTHOW J[HK w TpaHcrenHeix opranmsmoB. KnetouHas
UHKeHepus. KirleTrounele KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHHUE PACTEHUM.
KiioHupoBaHue BBICOKONMPOAYKTUBHBIX  CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKonoru4yeckue  ®M - dtudyeckue  npodmemel. MO —  reHeTHudecku
MOJA(PULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

IToprperer: H. U. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHHUS W MHOTOOOpa3us
KYJBTYPHBIX pacTeHuiiy, «[Iopoabl TOMAMHUX >KUBOTHBIXY», «COPTA KyJIbTYPHBIX
pactenuity, «OrtnanéHHas rudpuauzanusy, «PadoTsl akagemuka M. @©. MiBaHoBay,
«[Momunnonaus», «OOBEKTHI OMOTEXHOJMOTUNY, «KIleTOUHBIE KyJNBTYpHl U
KIIOHUPOBaHKey, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O0opy10BaHUE: MYJISKU IUTOA0B U KOPHEIIOA0B AUKUX (JOPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuii « CenbCKOX03SIMCTBEHHBIC PACTEHUS.

JlaGopaTopHbIe 1 NPAKTHYEeCKHE PA0OTHI:
OkcKkypeuss «OCHOBHBIE METOABI WM JOCTHXKEHUS CEJEKIUU PACTEHUHA W
YKABOTHBIX (Ha CENEKIIMOHHYIO CTaHIIMIO, TJIEMEHHYFO bepmy,



COPTOMCHBITATENBHBIA ~ YYAaCTOK, B TEIUIMYHOE XO3AHWCTBO, Ja00PaTOPHIO
arpOYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)Y.

11 KVIACC

Tema 1. JDBosroOHHASE OHOJIOTHS.

[TpeAnocriIKn BO3HUKHOBEHHUS SBOJIFOLMOHHOM TEOpUU. DBOJIOLMOHHAS
TEOpUst U €€ MECTO B OMOJIOrMH. BIusiHUE SBONIOLMMOHHON TEOpUM HA Pa3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBuzETENBCTBA  3BONMKOLUMMU. [1aleOHTONOTMYECKUE: MOCIEA0BATEIbHOCTD
NOSIBJICHUST BHJOB B TAJCOHTOJIOTMYECKON JIETOMUCH, MNEPEXOAHBIE (DOPMBI.
Bbuoreorpapuueckue: cxoacTro U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOJACTBA M Pa3iMuvsi 3MOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIC, AHAJIOTHYHBIC,
PYJMMEHTAPHBIC OPraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHUE: CXOACTBO
MEXAHU3MOB HACJICACTBEHHOCTH W OCHOBHBIX META0OJMYECKMX MYyTEH y BCEX
OPraHHU3MOB.

OpomonuonHas  teopuss Y. JlapBuHa. [IpeAnoChbuUIKM BO3HUKHOBEHUS
JapBUHU3MA. JIBHKYIIME CWIIBI 3BOJIIOLMM BUAOB MO JlapBuHy (M30BITOYHOE
PA3MHOKEHUE TIPH OIPAHUYCHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYMBOCTb,
O0opr0a 3a CylECTBOBAHKE, €CTECTBEHHBINA OTOOD).

CunTeTnueckas teopus 3Bomonnn (CTI) 1 €€ OCHOBHBIE MOTOKEHHSI.

Muxkpospontonus. [Tomysanus Kak eIMHUNA BUAA U SBOJTFOLIUN.

JIBrkymre cuibl ((pakTopbl) SBOMIOLMKA BHJIOB B Mpupoae. MyTallMOHHBIHA
OPOLECC U KOMOMHATHBHAs W3MEHYMBOCTH. [lONyNsSMOHHBIE BOJIHBI WU JAPEHd
IeHOB. M305suums 1 Murpanusi.

EctectBeHnblii 0TOOp — Hampaenstommii  gaktop sBomronun.  Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOAEHHOCT, OPraHu3MOB Kak Ppe3yJIbTarT SBONOLUM. [IpuMepsl
OPUCIIOCOONECHHN y OpraHu3MoB. ApoMop( 036l U UANOATANTALNH.

Bun wu BupooOpazoBanme. Kpurepunm Buga. OCHOBHBIE — (OPMBI
BU1000pa30BaHus: reorpapuueckoe, IKOJIOrMYECKOE.

Makpospontonusi.  DopMmbl  3BOMOLMK.  (PUIETHYECKAS, JAUBEPreHTHAs,
KOHBEPreHTHas, mapauieibHas. HeoOpaTuMOCTh 3BOIOLUH.

[TpoucxoxacHre OT HECNEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJanTUBHAS PaIAaLus.

JlemoHcTpanum:

[Toprpetsr: K. JInnnei, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, ©. Mromiep, A. H. Ceeprios.



TaGnuupl 1 cxeMbl: «Pa3BATHE OPraHMYECKOro MUpa Ha 3eMIIey, «3apOAbIIIn
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOpbOBI  3a
cyuiecTBoBaHue», «EcTecTBeHHBIA 0TOOPY, «MHOroodpasue COpPTOB PaCTCHHIN,
«MHoroo0Opaszue  mopoa  KMBOTHBIX»,  «llomynsuuwy, — «MyTanuoHHas
WU3MEHUYMBOCTE», «ApomMop(o3el», «Mmmoamantanuuy, «OOwmwas aereHepanusy,
«/IBmokymme cwibl dBomonun», «Kapra-cxema Mapupyra nyrewmectsuas Y.
HapeuHa», «boprba 3a cymecTBoBaHue», «IIpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPA30BAHUEY, « DKOJOTHUYECKOE BUIOOOPA30BAHKEY.

OOopyaoBaHue: KOJUICKIMS HACEKOMBIX C PA3TUYHBIMU THIIAMH OKPACKH,
HAaOOp TUIOAOB M CEMSH, KOJEKIus: «lIpuMepbl 3alMTHBIX MPUCIOCOOJICHUN Y
JKUBOTHBIX», MOJAETb «OCHOBHBIC HAMPABICHHS 3BOJIIOLHAW», 00bEMHAS MOJEINb
«CTpOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpadpuueckas kapra wmupa, kowiekuus «DopMBI COXPaHHOCTH
MCKOIMAEMBIX JKMBOTHBIX M pacTeHuity, wmoxenb anrmukanus «llepexkpéct
XPOMOCOMY, BIAXKHBIE MTpenaparsl «PazBurtre HACEKOMOToy, « Pa3BUTHE JIATYIIKWY,
MuKpomnpenapar «Jpozoduiia» (Hopma, MyTarun (JOpMbI KPbIJILEB M OKPACKH TENA).

JlaGopaTopHbIe 1 NPAaKTHYEeCKHE Pa0OTHI:

JlabGopatopnas padora No 1. «CpaBHeHuE BUJOB MO MOP(OJOTHUYECCKOMY
KPUTEPHUIOY.

JlabGopatopHas padota Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3ma u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHUE M Pa3BUTHE KU3HU HaA 3emJie.

JloHay4HBIE MPEACTABICHUS O 3apPOXKIECHHMM >KU3HU. HaydHble THMOTE3BI
BO3HUKHOBCHHUSl >KM3HM Ha 3emiie. a0MOreHe3 M TMaHCIEPMUs. XHUMUYECKas
3BOJIIOLMS. AOWOTCHHBI CHUHTE3 OPraHMYEeCKMX BEIIECTB W3 HEOPraHWYECKHX.
OKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKON 3BOMIIOLMK. HavyanbHbIE ATars!
Ounonornueckoi sBomouuu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IPOTOKIETKH. [IepBBIE KIIETKM M HMX DBOJIOLMA.
DopMUPOBAHUE OCHOBHBIX I'PYII YKUBBIX OPraHU3MOB.

Pazeutue >xu3Hu Ha 3emiie 1o >paMm U nepuonam. Karapxeh. Apxeickas u
nporepo3oiickas apel. [laneo3oiickas spa W €€ NEpUOABL. KEMOPHICKHUIA,
OPHAOBHUKCKHI, CHITYPANCKAN, NEBOHCKUA, KAMEHHOYT OJIBHBINA, IIEPMCKHIA.

Meso3oiickas 3pa U €€ NepUOabl: TPHACOBBIN, FOPCKUNA, METTOBOA.

KaiiHo3olickas »2pa W €€ [epuoApl. MAJICOTCHOBBIN, HEOICHOBBINH,
AHTPOTIOTE€HOBBIH.

XapakTepucTuKa KIMMara M re0JIOTMYECKUX MpoueccoB. OCHOBHBIE HTallbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOTO MHpa. ApomMop(do3bl y pacTeHUd W
JKUBOTHBIX. [10siBIIEHHE, paclBET U BBIMUPAHKUE IPYIII JKUBBIX OPraHU3MOB.



Cucrema OpraHMYeCKOro MHUpa Kak OTpakeHWuE 3BOMONUH. (OCHOBHBIE
CUCTEMATHYECKUE TPYIIIBI OPraHu3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacTaBieHuii o
OPOUCXOKACHAN 4YeNOBEKA. MeToIbl HM3y4YeHHWs aHTpornoreHe3a. CxOoAacTBa M
PA3IAYMS YETOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JIBrokymue cuiibl ((pakTophl) aHTponorene3a. HacneacTBeHHass i3BMEHUYMBOCTh
U €CTECTBEHHBII 0TOOp. OOHIECTBEHHBIH 00pa3 >KW3HU, M3TOTOBJICHUE OPYIUi
TPYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIM¥ W BETBH 3BOJIFOLIMH YEJIOBEKA: aBCTPAIONMUTEKH, UemoBek
yMmenelii, YenoBek mnpaMoxondmnii, YenoBek HeaHACPTAIbCKUNA, UYenosek
pasyMHbIii. Haxonku MCkOmaeMbIX OCTaTKOB, BPEMSI CYIIECTBOBAaHHWS, OO0JIACTh
pacnpocTpaHeHust, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPY IS

Yenoseueckne  pacel.  OCHOBHbIE  OOJIBIDME  pachl.  €BPOMECOUAHAS
(eBpasmiickas),  Herpo-aBcTpajionjHas  (PKBaTOpHalbHasi),  MOHIOJIOMAHAS
(a3marcko-aMepukaHckas).  UepTel  NPUCHOCOOIEHHOCTH  MPEACTABUTENECH
YeJIOBEYECKUX Pac K YCJIOBHSM CYIIECTBOBAaHWS. EIMHCTBO YENOBEYECKMX pac.
Kputnka pacusma.

JlemoHcTpanum:

[Toprpersr: @. Pemn, JI. Tlacrep, A. K. Onapun, C. Mumep, I'. HOpu, Y.
JlapBuH.

Tabmuupl U cxeMbl: «Bo3nukHoBeHue CoJIHEUHOR CUCTEMBI», «Pa3Butue
OpraHMYecKoro mupa», «PacturenbHas KineTka», <«KWMBOTHAI  KIETKay,
«[TpokapuoTnueckas kieTka», «COBpEMEHHas CUCTEMA OPraHMYECKOTO MHUpPaAy,
«CpaBHEHHE AHATOMMYECKHX YEPT CTPOCHHUSI YEIOBEKA W YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX  HAXOAOK  MPEIKOB
COBPEMEHHOI0 4eJIOBEKa», «/JlpeBHeimme moan», «JpesHue moan», «llepBbie
COBPEMEHHBIC JTFOAN», «YET0BEUECKUE PACHY.

O6opynoBanue:  myasokn  «[Ipoucxoxnenne — demoBeka»  (OHOCTHI
ABCTPAJIONIUTEKA, MHATECKAHTPOIA, HEAHAEPTablla, KPOMAHBOHIA), CIECMKWA WA
U300paKCHHUsST KAMEHHBIX OPYAMI MEPBOOBITHOIO YENOBEKA (KaMHH-YOMMEPHI,
pyOmna, ckpeOna), TreOXpOHOJIOTHYECKAs TaOnuila, KOJUIEKIUs  «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIA.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

[TpakTryeckas padora No 1. «M3ydyeHHMe MCKONMAEMBbIX OCTaTKOB PACTEHUH W
JKUBOTHBIX B KOJUICKLIUSIX).

OKCKypCcHUsi «OBOJIFOLMS OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETUCCKUI My3€ii).

Tema 3. Opranu3msl 1 OKpY>Ka0Ias cpeaa.



DKOJIOTHS KaK HayKa. 3aa4¥ U Pa3Iesbl SKOJIOTUA. METOMBI SKOJIOTHYECKUX
WCCIICIOBAHMA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 0OWMTaHUs OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okojornueckue (aktopel. Knaccuukanus SKOJOTHUECKUX (DAKTOPOB:
abMOTHYECKHE, OMOTMYECKME M aHTPONOreHHbIC. J[eHCTBHE SKOIOTMYECKHX
(hakTOPOB HA OPTaHU3MBI.

AOunoTtndeckue (PaKTophl: CBET, TEMIIEpATypa, BAAKHOCTh. DoTONEpHOAN3M.
[IpucnocoOneHust  OpraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAKTOPOB.
broJIornyeckue puTMHL.

buotnueckue pakropsl. Buabl OMOTHYECKMX B3aUMOICHCTBII: KOHKYPEHLIHS,
XUIIHUYECTBO, CMMOMO03 M ero ¢opmbl. [lapasutusm, Koonepauus, MyTyaau3M,
KOMMEHCAJIU3M (KBAPTUPAHCTBO, HAXJIEOHUUYECTBO). AMEHCAIM3M, HEHTPATU3M.
3HaueHue OMOTHMYECKMX B3aUMOJCHCTBHIA /il CYIIECTBOBAHWS OPraHU3MOB B
OPUPOHBIX COOOIIECTBAX.

OKOJOrMYECKHE XAPAaKTEPUCTHKH monyiasiuuud. (OCHOBHBIE TOKa3aTeln
NOMYJISIAKA.  YACIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpanus. JImHaMuKa YMCIEHHOCTH TOMYJISLHAA U €€ PETYIISILIMSL.

JlemoHcTpanum:

[Toprpetsl: A. 'ymOonbar, K. @. Pynse, 3. ['ekkens.

TaGnmuupl 1 cxembl: kapra «lIpuponHbie 30HBI 3eMany, «Cpeapl 0OUTaHUS
Opranm3moBy», «®ortonepuomuzmy», «llomymsuum», «3aKOHOMEPHOCTH POCTa
YHCJICHHOCTH NOMYJIIUMKA UH(DY30pun-Ty Penbkny, « [ InnieBrpie nenm.

JlaGopaTopHbIe 1 NPAaKTHYEeCKHE PA0OTHI:

JlaGopartopHas padota Ne 3. «Mopdonorndeckue 0COOEHHOCTH PaCTCHUM U3
pPa3HbIX MECT OOUTAHHUS .

JlaGoparopHas padora Ne 4. «BnusiHue cBeTa HA POCT W PA3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktuueckas padota Ne 2. «IloacuéT MIOTHOCTH MOMYJISIMM pa3HbIX BUAOB
pacTEHUIN.

Tema 4. Coo0mecTBa 1 3K0JI0rH4eCKHEe CHCTEMBI.

Coo0mecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIO0BA,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBast). Buabl-nomuHaHTel. CBsi3u B
OMOLEHO3E.

OKOJOrMYeCKHe CUCTEMBI (3KOcHCTeMBI). [loHarme 00 »skocucremMe u
ouoreonecHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBL: MPOAYLEHTHI,
KOHCYMEHTBI, peAyLieHThl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B HKOCHCTEME.
Tpo¢uyeckue (MUILIEBBIE) YPOBHU 3KOCUCTEMBL. [IHieBbie nenu u ceTu. OCHOBHBIE



NOKA3aTeIM 3KOCHCTEMBL. OMOMacca, MPOAYKLHs. OKOJOTMYECKHE MHPAMUIbL
OPOAYKIMH, YWCICHHOCTH, Ouomaccel. CBOICTBA HSKOCHUCTEM: YCTONYMBOCTD,
camoperyJisinus, pazButue. CyKIECCHSI.

[TpupoAHBIE SKOCUCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCHCTEMA XBOHHOTO
WJIA IUPOKOJIACTBEHHOTO JIECA.

AHTPOINIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
bronorndeckoe n X03HCTBEHHOE 3HAUEHUE ArPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (¢akTop ycTOHYMBOCTH 3KocHCTeM. COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3emIiE.

Yuenne B. U. Bepuaackoro o Ouocdepe. ['panunpl, cocTaB U CTPyKTypa
ouochepnl. Kupoe BemectBo M ero (QyHKnuu. OcoOeHHOCTH OMOochepbl Kak
rI00ATbHOW 3KOCUCTEMBL.  JIMHAMWYEeCKOe paBHOBeCME W oOpaTHas CBs3b B
ounocdepe.

KpyroBopoTtsl BenIeCTB 1 OMOT€OXUMHUYECKUE LUKIIBI JIIEMEHTOB (YIJIEPOA,
a30Ta). 30HAITBHOCTB Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoreuecTBO B Onochepe 3eMin. AHTPONOrEHHbIE U3MEHEHUS B Orochepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOIIEMBI.

CocymecTBoBaHHE TPUPOIBI M UueoBeuecTBa. CoxpaHeHue OnopasHooOpasus
KaK OCHOBa ycroilumBocTH Owmocgepbl. OCHOBA palMOHAIBHOTO YIPABICHUS
OPUPOIHBIMH PECYPCAMM M UX UCHOJB30BaHUE. JoCTKEHUST OMOJIOTAN M OXpaHa
PUAPO/IBL.

JlemoHcTpanum:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. Y. BepHanckuii.

TaGmuupl u cxembl: «llunieBeie nenmy, «bUOLEHO3: COCTaB W CTPYKTYpPay,
«[Ipupoanbie coobwmecTBay, «llenu nHUTaHus», «IKOJOTMYECKAs MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA IIMPOKOJIUCTBEHHOTO JIECa», « DKOCUCTEMA
XBOMHOrO  jeca», «buoneHo3 Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPONOICHHBIE BO3JICHCTBUS HA MPUPOAY», « BaskHEH e NICTOYHHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJY, «[louBa — BakHeiias coctapistomas ouochepon,
«®aktopel  aerpagaumd  nouB»,  «llapHukoBelidi  3PdexT»,  «DaKTOphI
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdepol»y, «OOmas crpykrypa Oumocdeps,
«Pacnipoctpanenne km3Hm B Omocdepe», «O30HOBBIA 3KkpaH Ouocdepsiy,
«Kpyrosopot yrnepoaa B duocdeper», « KpyroBoport a3ota B IpUpOAEY.

OOopyaoBaHue: MoOJENb-alNIIMKaAnUs « TUnuuHbie OHOLEHO3BD, TepOapuil
«PacTtutenbHbie cOO0IECTBAY, KOJUIEKIUA «bronieHO3», « BpenuTenn BaxKHEHIINX
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYPY», repOapru U KOJJIEKIMU PACTEHUI U 5KUBOTHBIX,
NPUHAUICKAIIME K PA3HBIM SKOJIOTMYECKUM IPyIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit ®epepanun, H300pOKEHUS OXPAHACMBIX BHIOB PACTEHUH W
YKUBOTHBIX.



[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  [IPOIPAMMEBI 110
BHUOJIOTMM HA  BA3OBOM  YPOBHE  CPEJHEI'O  OBLIETO
OBPA30BAHHKA

CornacHo ®I'OC COOQO, ycraHaBmuBarOTCA TPeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOyYarOUIMMUCS  MPOrpaMM  CpeaHero  obmiero  oOpa30BaHMS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpyKkType JUYHOCTHBIX PE3YJLTATOB OCBOEHUS Npeamera «bHoJIorusy
BBIJICTICHBI CIEAYIOIUE COCTABJISIOIIME. OCO3HAHWE OOYYAOIIMMUCS POCCUHCKON
IPAKIAHCKON UICHTHYHOCTA — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOMNPENCICHUID, HAIMYME MOTHBAUMM K  OOy4YeHUI0  OHWOJIOTHH,
LEJICHAMTPABJICHHOE PAa3BUTHE BHYTPCHHUX YOEXKICHUH JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAMLUMH PAa3BUTH OHOJIOTHYECKOTO
3HAHUSI, TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIMXCS PYKOBOACTBOBATHCS B CBOCH
NEATENIBHOCTA IIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMM, MPUCYIIAMH CHUCTEME
OMOJNOrMYECKOT0  00pa30BaHWs, HAIMYME HKOJOTHUYECKOTO MIPABOCO3HAHUS,
CHOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HEHHBIC TJIaHbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHHS NpeaMeTa «bHUonorusy JOCTUTArOTCs B
€AMHCTBE Y4YeOHOM W BOCHOUTATEIBHONW JEATENBHOCTH B COOTBETCTBHH C
TPAOULIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, ACTOPUUECKUMU U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMH, MPUHATBIMU B OOILIECTBE MPABWJIAMH U HOPMaMu
NOBEICHUS W CHOOCOOCTBYKOT TMpOILECCaM CaMOIO3HAHWS, CAMOBOCIHMTAHUS W
CaMOpa3BUTHsA, Pa3BUTUd BHYTPEHHEW NO3WLMM JIMYHOCTH, IATPUOTU3MA,
VBOKEHUS K 3aKOHY W IPABOIOPAIKY, YETOBEKY TPyJa U CTaplIEMy MOKOJIEHUIO,
B3aMMHOIO YBOXKEHUS, OEPEKHOTO OTHOWICHUS K KYyJbTYPHOMY HACIECAMIO W
TpagulMsM MHOTOHAIMOHAJIBLHOrO Hapoaa Poccuiickoit denepanuu, NpUpoae |
OKPY>KaroIIe cpeae.

JIMYHOCTHBIE PE3yNbTaTbl OCBOCHUs yueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYAKOIIMXCSl PYKOBOJACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMMO3MLIMENR JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUECHTALMMA, TO3WTUBHBIX BHYTPCHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJIULMOHHBIM LEHHOCTSAM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA W OMbITA ACATEIBHOCTA B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBJICHUI
BOCIIMTATENIBHON AEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpazkaaHCKOr0 BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYaOIIErOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBRA,



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MPaB U O0S3aHHOCTEH, YBAYKEHUE 3aKOHA
U IIPaBOINOPAIKA,

TOTOBHOCTb K COBMECTHOM TBOPUECKOM EATENBHOCTH TP CO3AAHUH YUEOHBIX
OPOEKTOB, PCIICHUM YyYE€OHBIX W TO3HABATEIBHBIX 337a4, BBINOJHEHUU
OMOJIOTMYECKUX KCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBEHHYH) TMMO3UIMI0 MO OTHOIICHHUIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YYHMTHIBATH B CBOMX JECHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JHOAEH ¢ Pa3HBIMU YOESKACHUSMH, KYJIbTYPHBIMA LEHHOCTIMHU U
COLIMAIIBHBIM MTOJIOYKEHUEM

FOTOBHOCTb K COTPYAHHYECTBY B IPOLIECCE COBMECTHOIO BBITOIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKUX 33714, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHIO ONMNOHECHTOB MPH OOCYXACHWW CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTH K TYMaHUTApHON ¥ BOJOHTEPCKOMN AEATENBHOCTH,

2) IaTPUOTHYECKOI0 BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTH POCCUHCKOHN TPaXKAAHCKON UICHTUYHOCTH, TaTPUOTU3MA,
VBOKEHUS K CBOEMY HApOy, YYBCTBA OTBETCTBEHHOCTH Niepen PoauHoi, ropaoctu
3a CBOMl Kpail, cBOXO PoauHy, CBOM A3BIK M KYJBTYPY, NMPOLUIOE W HACTOSAILIEE
MHOTOHAMOHAIBHOI0 Hapoaa Poceuu,

[IEHHOCTHOE OTHOILIEHHWE K NPUPOJIHOMY HACIIEAWIO U NMaMATHUKAM MPHUPOLIEL,
NOCTHXKEHUAM POoCCHE B HAyKe, UCKYCCTBE, CIIOPTE, TEXHOIOTUX, TPYIE,

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujachHas yOeKIEHHOCTh, TOTOBHOCTh K CIYKEHUIO M 3amute OTedecTBa,
OTBETCTBEHHOCTH 34 €0 CYAbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSI:

OCO3HAHUE ITYXOBHBIX IEHHOCTEN POCCHIICKOI0 HApOIa,

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALlMI0 W NPHUHAMATHh OCO3HAHHBIE PELICHUS,
OPHUEHTHUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOILLIEHUE K CBOUM POJIUTEIISAM, CO3JaHUI0 CEMBU HA OCHOBE
OCO3HAHHOI'O0 TMIPUHATHS [EHHOCTEW CEMEWHON JKU3HU B COOTBETCTBAM C
TpaguuusaMHu HapoaoB Poccun;,

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETHUYECKOE OTHOLIEHUE K MUPY, BKJIKOYas 3CTETHKY ObITA, HAYYHOTO U
TEXHUYECCKOrO TBOPYECTBA, CIIOPTA, TPY A, OOMIECTBCHHBIX OTHOIICHHUIA;



NOHWMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOM MPUPOABI M €€ IEHHOCTH,

TFOTOBHOCTh K CaMOBBIP@&KCHHIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usuyeckoro BocnuTaHHs, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOTO 0JIArONOJyYHs:

MOHUMAHUE U pean3alus 30pOBOT0 U 0€30MacHOro 00pas3a >KU3HH (3J0pOBOE
NUTaHKE, COOTFOIEHUE TUTUEHNYECKUX MPABUJI M HOPM, COATAaHCUPOBAHHBIN PEKUM
3aHATAA W OTHbIXA, PEryjspHas (U3NYECKas AaKTUBHOCTB), OEpPEXKHOrO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PM3MUECKOMY W
NCUXUYECKOMY 3[I0POBBIO;

NOHMMAHWE ILEHHOCTH TPaBWJ HHIWBHAYATBHOTO M  KOJUIEKTMBHOTO
0€30MacHOro MOBEACHKS B CUTYalMX, YTPOKAKOMIMX 3A0POBBIO U JKU3HH JIFOCH;

OCO3HAHUE MOCJEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYCK (YHNOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTb K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYA0IHO0HE;

FOTOBHOCTH K AKTMBHOW AEATEIBHOCTH TEXHOJOTMYECKOW W COLMATBHOU
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMMPOBATH, MJIAHUPOBATH U CAMOCTOSTEIIBHO
BBITIOJHATH TAKYIO JESATEIbHOCT;

UHTEPEC K PA3MUHBIM chepaM Mpo(PecCHOHAIBHOM NEATENBHOCTH, YMEHUE
coBepuiaTh OCO3HaHHBIA BBIOOpP Oyaymiedd mnpodeccun W peain30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHWID W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

3KOJIOTHYECKH LENIECO00PAa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOUHUKY >KA3HU
Ha 3eMJIE, OCHOBE €€ CYIICCTBOBAHUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJIBTYpPbl: MPUOOPETEHUE OIbITa
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>KarOIEN CPENBI,

OCO3HaHUE TINOOAIBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM M MyTed Mx
peLeHus;

COCOOHOCTB UCTIOB30BATh MPUOOPETAEMBIEC TIPY H3YUYEHUN OMOIOTHHT 3HAHUS
M YMEHUs TpU  peuiecHHH  OpollieM, CBA3aHHBIX C  PalMOHAIBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOICHUE  TPaBWJl  TMOBEACHHWS B MPUPOJIE,
HAMPABJICHHBIX HA COXPAHCHHE PABHOBECHS B SKOCHUCTEMAX, OXPaHy BHIIOB,
AKOCUCTEM, OMOCHEPHI);



AKTUBHOE HEMIPUATHE NCHUCTBUM, IPUHOCAIINX BPEI OKPYIKAFOILIEN IPUPOTHON
cpele, yMEHHE MPOTHO3UPOBATh HEOIATOMPHUATHBIE SKOJOTUYECKUE MOCIEACTBUS
MPEIITPAHUMACMBIX AEHCTBUI U IIPEAOTBPAIATH UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOr0 MBILUIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
omnbITa NEATENBHOCTH JKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUSA
PYKOBOJCTBOBATbECI MUMH B ITO3HABATEIBHOW, KOMMYHMKATUBHOW M COLMAIBLHOMN
[PAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTHUYECKON IEATEIIBHOCTH SKOJIOTMYECKOM
HaIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI 0 NO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSI HAYKW M OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA AMATIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3BIKOBOM M YWTATEIBCKOW KYJBTYPHl KaK CpeIcTBa
B3aUMOJIENCTBUSA MEX Y JIFOABMH U MO3HAHUA MUPA,

MOHUMAHWE crneiupukn OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ Poju B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOTO MBILIEHHUS, CO3[aHWUU LEIOCTHOTO
OPEICTABICHUS 00 OKPYXAroUeM MHUPE Kak O €IUHCTBE NMPHUPOJbI, YEJIOBEKA U
oOuiecTBa, B MO3HAHWMM MPHPOJHBIX 3aKOHOMEPHOCTEH W pEUICHHH MpPoOiIeM
COXPaHEHMs PUPOJIHOIO PaBHOBECHH,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM IS COBPEMEHHON LIMBHIIM3ALUU:
00ECTIeYeHUsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3aHUE MEPCIECKTHBHBIX
OMOTEXHOJIOTHIA,  CIOCOOHBIX  PEIIaTh  PECYPCHbIE  TPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TTOUCKA MyTEH BBIXOAA U3 MIOOATBHBIX KOJOTUYECKUX MPOOIIEM U
oOecrieueHUsT  MepexoJa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHATIBHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHUIO HOBBIX CTAHIAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHWH OWOJOTMYECKMX 3HAHWHA B  LENAX
NOBBILICHHST OOWICH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHATIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUpPyeEMOid
P U3YUYECHUH OMOJIOTHH;

[TIOHUMAHKUE CYLIHOCTH METOJMOB ITO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIMOCOOHOCTM WCIOJIb30BATh MOJYYaCMbIE 3HAHWS JJIs aHauu3a |
OOBSICHEHMSI SIBIEHUI OKPYXAOLIEr0 MUPA M MPOUCXOAAIIMX B HEM W3MCHEHUH,
YMEHHE Jenarb OOOCHOBAHHBIE 3aKJIKOYCHHS HA OCHOBE HAyYHBIX (DAKTOB W
MMEIOLIMXCS JAHHBIX C LENIBIO MTOIYYE€HHS JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CaAMOCTOSITENIBHO HMCIOJIb30BATh OWOJIOTMYECKUE 3HAHMS IS
petmeHust npoOIEM B PEalbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHUE LEHHOCTH HAYYHON HEATENBHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOCKTHYIO W UCCIIEN0BATENBCKYIO AEATENBHOCT MHIAUBUAYAIIBHO U B TPYIIIE;



TOTOBHOCTb M CIHOCOOHOCTh K  HEMPEPBIBHOMY  OOpAa3OBaHHIO W
caM000pa30BaHUI0, K AKTMBHOMY MOJYYEHUK) HOBBIX 3HAHWIA MO OWOJIOTHM B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE pe3yJIbTaThl OCBOEHUST yueOHOro mpeamera «buonmorusy
BKJIFOYAKOT: 3HAYMMBIE i1  (OPMUPOBAHUS MHUPOBO33PEHUs O0yUaArOIMXCs
MEXIACUMIUITMHAPHBIE (MEKIPEAMETHbIE) OOLICHAYYHBIE TIOHATHUS, OTPAXKAFOIIUE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W CHCUU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax (BEIICCTBO, SHEPIHs, SIBICHHE, MPOLECC,
CUCTEMA, HAYUYHBIA (DAKT, MPUHLIMI, THMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
WCCJICIOBAHKE, HAOMIOACHHE, U3MEPEHUE, SKCIEPUMEHT U IPYTHX ), YHUBEPCATbHBIE
y4deOHbIE JEHCTBUS  (MO3HABATENBHBIC, KOMMYHHKATHUBHBIC, PETYJISATUBHBIE),
obecrneunBaronme GopMupoBaHue (PYyHKIMOHAIBHOW IPAMOTHOCTH W COLIMAIIBHOMN
KOMIOETEHIIMA ~ O0y4arolMXCs, COOCOOHOCTh  OOY4YAKOIIMXCS  MCMOJIb30BATh
OCBOEHHBIC MEKANCLMIIJIMHAPHBIC, MUPOBO33PEHUECKUEC 3HAHHUS M YHUBEPCAJIbHBIE
y4eOHbIC ACHCTBHS B MO3HABATEILHON U COLMATBHON MTPAKTHKE.

MeTanpeaMeTHBIE PE3YNIbTATBl OCBOEHHUS MPOTrpaMMbl CPEAHEro OOLIEro
00pa3oBaHusl TOJDKHBI OTPAXKATh:

OsBnagenue YHHBEPCAJbHBIMH y4eOHbIMH NMO3HABATE/IbHBIMHU
AeCTBHAMM:

1) 6GazoBbIe JTOrHYECKUE ACHCTBUA:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh MPU OCBOCHWM 3HAHWUN NPHEMBI JIOTMYECKOTO MBILUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiIaccu (pukanmu, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TOHATHSMHA ),

ONPEACTATh LENH JACATETBbHOCTH, 3a[aBas MAPAMETPbl W KPUTECPUH MX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITETBHOCTH C MOCTABICHHBIMU LICIISIMU,

MCIOJIb30BaTh OMOJOTHYECKHAE TOHATHS JUIsl OOBICHEHUsT (DAKTOB M SIBJICHUMN
JKABOM NIPUPOABI;

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHIAYKTHBHBIE, ACIYKTUBHBIC, IIO
AQHAJIOTWMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaCCMATPUBACMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUYCHMUS,

OPUMEHSATHh CXEMHO-MOJICIIbHBIE CPEACTBA I NPEACTABICHHUS CYLIECTBEHHBIX
CBA3CH M OTHOLICHWIA B W3YYaeMbIX OMOJOTMYECKMX OOBEKTaX, a TaKXKe
OPOTUBOPEUMI Pa3HOTO POJA, BBIABICHHBIX B Pa3IMYHbIX MHOOPMALMOHHBIX
MCTOYHUKAX,



pa3padaTeiBaTh MJaH PEIICHUS MPOOTEMBI ¢ YYETOM aHAIM3a WMEIOIMXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIBTATOB
LEJISIM, OLICHUBATh PUCKU MOCTIEACTBUAN ACITETbHOCTH,

KOOPAMHHUPOBATH U BBIMOIHATE PaOOTY B YCIOBHIX PEATIBHOTO, BUPTYATBHOIO
¥ KOMOMHHUPOBAHHOTO B3aUMOACHCTBHS,

Pa3BUBATh KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

2) 6a30BbIC HCCJICA0OBATEIBLCKHE 1CTICTBHSA:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW H MPOCKTHON EATENBHOCTH,
HABBIKAMM  paspellicHust MpoOJaEM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETEHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUYECKUX 33144, TPUMEHCHUTO
PA3IAYHBIX METOJOB MO3HAHUS,

UCMOJIb30BaTh PA3JM4YHbIC BUABI JEATEIIBHOCTH MO TMOJYYCHHIO HOBOIO
3HAHWS, €r0 WHTEPNPETALMH, MPEOOPa30BAHMI0 M NPUMCHEHUIO B YYEOHBIX
CUTYyalUsIX, B TOM YUCIIE TPH CO3JaHUH YYEOHBIX U COMAIIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBIA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMHU U METOIAMMU,

CTaBUTh M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3alaul B 00pa30BATEIBHOMN
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

BBISIBJISITH MPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBaTh 3a4ady,
BBIJIBUTaTh TUMOTE3Y €€ PEIICHUS, HAXOAUTh APTYMEHTHI JJIs1 TOKA3aTENbCTBA CBOMX
YTBEPKACHUINA, 331aBaTh MApaMETPhl U KPUTEPUH PEILICHUS,

AQHAJIM3APOBATh TMOJYYCHHBIE B XOJE PELICHWS 337aud  PE3YyJbTarhl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYaLUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBII MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEUCTBHS B MPOPECCHOHAIBHYIO CPENLY;

YMETh MEPEHOCUTh 3HAHWS B IMO3HABATEIIBHYI0 M MPAKTHYECKYHO 00nacTv
YKU3HEECATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIAMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MICH, MPEUlararb OPUTMHAIBHBIE MOAXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI ¥ 337a49H, JONYCKAIOIIAE alTbTCPHATUBHBIC PEILICHUS.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX NCTOYHHKAX MHPOPMALMK (TEKCTE Y4eOHOrO
nocoOus, HAY4YHO-NOMYJISIPHOM JIMTEparype, OMOJOTMYECKUX CIIOBApIX U
CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0Oa3ax naHHbBIX, B VHTEpHETE), aHAIM3UPOBATh
WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHUS, KPUTUUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCT;



(opMynupoBaTh 3a0POCHl U MPUMEHSATH PA3IMYHbIE METOMbBI MPH MOUCKE W
otOope OMoJIOrHYecKoi MHMOpPMAaIK, HEOOXOUMOM JUIsl BBHITOJIHEHUS YYEOHBIX
3a/ad;

npuoOOpETaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO UCMOJB30BaHUS PA3IMYHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITETbHO ~ BBIOMPATh  ONTUMAIBbHYKO  (OpPMY  MPEACTABIICHUS
Ononornueckoi nHpopMaLnu (CXeMbIL, TPAPUKU, TUarpaMMbl, TAOTULBI, PUCYHKH U
Apyroe);

UCIOJBb30BaTh HAYYHBIA S3BIK B KayeCcTBE CpeAcTBAa mnpu padoTe ¢
Ononornueckoii MH(pOpPMaUMEH: TNPUMEHATH XUMHUYECKHE, (PHU3MYECKHE W
MaTeEMaTHYECKAE 3HAKH W CUMBOJIBI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPEJICTBA
HArSAHOCTH;

BIQJCTh  HABBIKAMM  PAcClO3HABAHWS W 3allUThl  HWH(pOpPMALMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OByageHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH A€ CTBUSIMU:

1) oOienue:

OCYILECTBIIATE KOMMYHHUKALIMKA BO BCEX c(pepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIBHO BBINOJHEHHS MpPEIaracMon
3a/1a4M, YYUTHIBATh UHTEPECHI U COMVIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaJIora Wk JUCKYCCHN ),

pacro3HaBaTh HEBEPOAIBbHBIE CPEACTBA OOLICHMs, TMMOHUMAaTh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(PIMKTHBIX CUTYallWH,
YMETh CMATYaTh KOH(PIUKTHL U BECTH MEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CHOCOOAMH OOIICHWS W B3aUMOJCHCTBHUS, TOHUMAThH
HAMEPEHUS IPYTUX JIFOACH, MPOSBIISITh YBAKATEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU (popMe PopMynrpoBaTh CBOM BO3PAKECHUS,

PA3BEPHYTO W JIOTUYHO M3J1araTh CBOKO TOYKY 3PEHHUS C MCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIIECTBA KOMAHAHONW M WHIWBHIY ATbHOM
pabOThI MPU PEHICHUN OMOJIOTHUYECKON MTPOOIEMBI, 00OCHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJECHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
WMHTEPECOB U BO3MOXKHOCTEH KaXI0T0 YIEHA KOJIJIEKTUBA,

OPUHAMATHL L€ COBMECTHOH  JEATENIBHOCTH, OPraHW30BBIBATH W
KOOPAVMHHUPOBATH JEUCTBUA 110 €€ IOCTHKEHWIO. COCTABIATH IUIAH ACHCTBHM,



pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3yJbTaThl
COBMECTHO# paboTHl,

OLICHMBATh KAYECTBO CBOETO BKJIAJA M KOKAOTO YYACTHUKA KOMAH/IbI B OOIIHIA
PE3YABTAT MO pa3pabOTaHHBIM KPUTEPHSIM,

npeiaraTb HOBBIC TPOCKTHI, OLEHWBATh WACH C TO3WULUH HOBH3HBI,
OPUTHHAJIBHOCTH, MPAKTAYECKON 3HAUMMOCTH,

OCYLIECTBJIATh TO3WTHBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUUATUBHBIM.

OByageHHne YHUBEPCAJbHBIMHA PeryiSTHBHBIMH JeliCTBUSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJOTMYECKUE 3HAHWS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HEHHBIX U YUYCOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHWA WENEBBIE W CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBHAX W TMOCTYIKAaX MO OTHOLICHHIO K >KMBOH MPHUPOJAE,
CBOEMY 3J0POBBIO U 3I0POBBI) OKPYIKAOLLIHUX;

CaMOCTOATENBHO OCYIUECTBIISATH MO3HABATEIBHYIO NEATEIIbHOCTD, BBISBIISATH
npoOJIEMBbI, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTEIIbHOM
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENTEHO COCTABIATH MJIAH PELIEHUS TPOOIIEMBI ¢ YUETOM UMEOLINXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacMpsITh paMKH YY4EOHOTO TPEIMETA HA OCHOBE JIMYHBIX PEANOUYTEHUH;

JeJIaTh OCO3HAHHBII BEIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
UGS 15

OLICHUBATb TPUOOPETEHHBIN OTIBIT,

croco0CTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHUID MIMPOKOH JPyAMLIMHA B
pa3HbBIX O0OJACTSAX 3HAHWN, TMOCTOSHHO TMOBBIIIATH CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIH YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OLECHKY HOBBIM CUTYalWsIM, BHOCUTb KOPPEKTUBBI B ACATEIIBHOCTD,
OLICHMBATbH COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BIQJICTh  HABbIKAMM  TO3HABATEJIBHONH  peduekcnn  Kak  OCO3HAHWs
COBEPINAEMBIX JEHCTBUA M MBICIUTEIBHBIX TMPOLECCOB, MX PE3YIbTATOB H
OCHOBaHWi, MUCMOJIb30BaTh NPUEMBI PEQIICKCUM I/ OUEHKM CHUTYallMH, BbIOOpa
BEPHOT'0 PELICHUS,

YMETh OLICHWBAaTh PUCKM W CBOCBPEMECHHO NPUHUMATH PEIICHUS MO WX
CHUKEHUIO,

OPUHAMATh MOTHUBBI M AaPryMEHThl JPYIHX [P aHAUM3E PE3YIbTaTOB
NEATENBHOCTH,



3) npuHsiTUEe ce0s U APYTHUX:

OPUHAMATH €031, TOHUMAs CBOM HEJOCTATKH M TOCTOMHCTBA,

NPUHUMATE MOTHBBI W aQPTyMEHTBl APYIMX NOPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbie pe3yabTaThl OCBOCHHs mnporpaMMmbl COO mno OMONOrMM Ha
0a30BOM YPOBHE BKJIIOHAKOT CIEHUPHUECKAE U YUeOHOT0 npeaMeTa « brosIorus
HAYYHBIC 3HAHUS, YMEHHUS U COCOObI IECHCTBUI MO OCBOCHUIO, MHTEPIPETALNN U
npeoOpa3OBaHUIO 3HAHW, BUABI JEATEIBHOCTH MO MOJTYYCHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWI B Pa3jMUYHbIX YUYEOHBIX CUTyalHsX, a TAKKE B PEAIbHBIX
JKU3HEHHBIX CUTYalMsX, CBA3aHHBIX ¢ Owosiorueid. B mporpamme mnpeameTHbIE
PE3yAbTaThl IPEACTABJICHBI 10 TOAaM O0YYCHHSI.

[IpeameTHBIE pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 10
KJ1acce JOJDKHBL OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTWHBI MUPA M HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOe)KHBIX YUYEHBIX-OMOJIOrOB B pa3BUTME OMONOrUM, (YHKIMOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PELICHUS YKU3HEHHBIX 3a/a4,

YMECHHE PACKPBIBaTh COACPKAHUE OWOJIOTMYECKUX TEPMHHOB M TOHSTHMA:
YKU3Hb, KJIIETKA, OPraHu3M, MeTad0JIn3M (OOMEH BEIIECTB U MPEBPALLEHUE SHEPTUN ),
roMeocTas  (CaMOperyJisiiiusi), YPOBHEBAas  OpraHW3alMsl JKMBBIX  CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHMS ), HACIEACTBEHHOCTh, K3MEHYHBOCTD, POCT U
Pa3BUTHE;

YMECHHE H3JlaraTb OWOJIOTHYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHAs,
MYTAaUMOHHAs, LECHTpPAJIbHAs JO0rMa MOJICKYISpHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u yueHus (0 LeHTpax MHOTooOpasusi u
MPOUCXO0XKICHUS KyJIbTYPpHBIX pacTennii H. Y. BaBuiiora), onpeaensaTh rpaHUilbl UX
NPUMEHUMOCTH K >KABBIM CHCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIKOJCHUE U
OMMCAHUE >KUBBIX CUCTEM, MPOLECCOB M SBIICHWH, OpPraHu3anuss U MPOBEICHUE
OMOJIOrMYECKOTO SKCIIEPUMEHTA, BBIIBHYKEHUE TUTIOTE3BI, BBISIBJICHUE 3aBUCUMOCTH
MEXKIY HCCIAEAYEMBIMH BEITMYMHAMHU, OOBICHEHHE MOJYUYEHHBIX PE3YJIbTATOB,
WCIOJb30BaHHBIX HAYYHBIX MOHATHHA, TEOPUIl M 3aKOHOB, YMEHHUE JIENATHh BBIBOJBI
HA OCHOBAHWH IMOJIYYECHHBIX PE3YJIbTATOB,



YMEHHE BBIJCIATh CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK NPOKAPUOT U
3YKapuOT, OIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB M MPEBPALICHHUS SHEPTUU B KIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHA, XEMOCHHTE3a, MHTO3a, MEHo03a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUS, WHAVNBUAYAIBHOIO Pa3BUTUSl OpraHM3Ma
(OHTOTEHE3),

YMECHHE MPUMEHATH MOJIYYEHHBbIC 3HAHUS IJI1 OOBSICHEHUS OMOJOTMYECKUX
IIPOLIECCOB U SIBJICHUMN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOMN
JKU3HU C LeNbro  o0ecreueHuss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS HOPM IPAMOTHOTO MOBEACHUS B OKPYKAOLICH
OPUPOIHOM Cpesie, MOHUMAHUE HEOOXOIMMOCTH MCHOJIb30BAHUS JTOCTH)KEHUH
COBPEMEHHOW  Owomorum W OMOTEXHOJIOTHIA Uil  PalMOHATIBHOTO
IPUPOIONOIB30BAHUS,

YMEHHE PEIIaTh JJICMECHTAPHBIE TEHETMYECKHE 3aJa4d Ha MOHO- H
OUTMOPUIHOE CKPEIIMBAHUE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPELIMBAHMS JJsl MPEICKA3aHHUsS HACICIOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPaKTUYECKHE PAOOTHI, COOMOAAThH
npaBusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYI0BAHUEM,

YMECHHE KPUTHYECKM OLEHUBAaTh MW WHTEPHPETHPOBATH WHPOPMALUIO
OMOJIOTMYECKOTO  COACP)KAHWS, BKIIOYANOIIYK) TCEBJOHAYYHBIE 3HAHWS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOM MH(pOpMaLMK, HAYYHO-TOMYJISIPHBIC
MaTepuaibl), STUYECKHE ACMEKTHl COBPEMEHHBIX HCCIENOBAHUI B OMOJIOTHH,
MEMIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC MMHCHMEHHBIE M YCTHBIE COOOLICHMS,
000011as OUOJIOTMYECKY0 MH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OUOJI0THH.

[IpeameTHBIC pPe3ysIbTaThl OCBOECHUS yueOHOTO mpeamera «buosorus» B 11
KJ1acce JOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTWHBI MUPA U HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOe)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTME OMONOTUM, (YHKIUOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a/a4,

YMEHHE PaCKPbIBATh COAEPKAHUE OMOJIOTHYECKAX TCPMUHOB U TIOHATHI: BH/L,
NOMYJISIIKS, TEHO(POH, 3BOJIOLMS, ABWKYIIME CUIBl ((PAKTOPBI) 3BOJIOLMH,
IPUCIIOCOOJICHHOCTh OPraHU3MOB, BHI000PA30BAHUE, DKOJIOTHYECKUE (DAKTOPSI,
DKOCUCTEMA, TMPOAYLCHTH, KOHCYMEHTbI, PEAYLECHTbl, LEMNA MHUTAHHUSA,
AKOJIOTUYECKas Mupamua, OMOreoneHo3, onocdepa,



YMEHHE WM371arate OWOJOTMYECKHE TEOPHHM (SBOJIOLMOHHAS Teopus Y.
JlapBuHA, CHHTETMYECKAash TEOPHsS OBOJIOLMK), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasimeBoro cxoacrea K. M. bapa, uepenoBaHusi IIaBHBIX HANpPaBICHUH W
nyteid >Bommormn A. H. CeeprioBa, yuenus o ouochepe B. M. Bepnanckoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJCHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBIICHWH, OpPraHu3auus W MPOBEICHUE
OHMOJIOTMYECKOT0 SKCIIEPUMEHTA, BHIJBM)KEHUE THIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIACAYEMBIMH BEITMYMHAMHU, OOBICHEHHE MOJYUYEHHBIX PE3YJIbTATOB,
UCTOJIb30BAHHBIX HAYUYHBIX MOHATUHN, TEOPUIM U 3aKOHOB, YMEHHE JA€IaTh BHIBOJIbI
HA OCHOBAHWH IMOJIYYECHHBIX PE3YJIbTATOB,

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKUA CTPOEHUS OMOJIOTMYECKUX
OOBEKTOB: BHIOB, TMOMYJAUWANA, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
U3MEHUYHUBOCTH, €CTECTBEHHOTO 0TOOpa, BHUA000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OPraHMW3MOB, JCHCTBUS SKOJIOTMYECKMX (PAKTOPOB Ha OpraHM3Mbl, MEPEHOCA
BEIIECTB M TOTOKA HSHEPrMM B SKOCHCTEMAX, AHTPONOTCHHBIX W3MEHEHUI B
BKOCUCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEHICCTB M OMON€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHUE TPUMEHSATH MOJIyYEHHBIE 3HAHUS A OOBSICHEHUS OMOJOTHUYECKUX
MIPOLIECCOB U SIBJICHUMN, JUIA MPUHATHSA NMPAKTHYECKUX PEIICHUNA B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecrieueHss O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KaIOIIUX JIFOACH, COOMOAEHUS HOPM IPAMOTHOTO MOBEACHUS B OKPYKAOLICH
OPUPOIHOM Cpeje, MOHUMAHUE HEOOXOIMMOCTH MCHOJB30BAHUS JTOCTH)KEHUH
COBPEMEHHOH OMONOTHH 1Sl PALMOHAIEHOTO MPUPOIOIIOIB30BAHHS,

YMEHHE PEIIATh 3JIEMEHTAPHBIC OMOJIOTHYECKUE 334a4d, COCTABIISITH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B HKOCUCTEMAX (LICMTA IUTAHHUS ),

YMEHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTHUYECKHE PadOThl, COONIOAATH
npaBusia npu padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYA0BAHUEM;

YMEHUE KPUTUYECKM OLEHMBATh W HWHTEPHOPETUPOBATH HH(OPMALIO
OMOJIOTMYECKOTO  COACP)KAHWS, BKIIIOYAIOIIYK) TCEBJOHAYYHBIE 3HAHWS W3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBA MAacCOBOM MH(OpMAaIMK, HAYYHO-TIOMYJISPHbIC
Marepuaibl),  pacCMaTpuBaTb  [JI0OAIbHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOUIEHUIO K HUM COOCTBEHHYIO MO3ULUIO,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC MMHCBMEHHBIE M YCTHBIE COOOLIEHMS,
000011ass OUOJIOTMYECKY0 MH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.



TEMATUWYECKOE INMNJ1AHNPOBAHNE
10 K/1ACC

Ne n/n

HavmeHoBaHue pas3fesioB U TeM
nporpamMmmbl

Brnonornsa kak HaykKa

>XvBble CUCTEMbBI N UX opraHusaumna

XUMUYUYECKUIA COCTaB U CTPOEHUE KNETKU

XN3HeneATeNbHOCTb K/IETKU

PasMHOXeHne n mnHaoneunayanbHOe pa3sBuTue
opraHn3smos

HacneACTBEHHOCTb M N3MEHUYUBOCTb
OpraHusmosB

Cenekunsa opraHnsmos. OCHOBbI
6GMOTEXHONOTNMN

PesepBHOe Bpem4

OBW EE KONMMNYECTBO YACOB MO NPOrPAMME

KonnyecTtBo 4yacoB

Bcero

34

KOHTpoO/ibHbIE MpakTuUyeckue

paboThl paboThl
0.5
1
0.5
0.5
1
0.5
1 3

ONEeKTPOHHbIE

(undpoBble)
o6pasoBaTesibHble

pecypcol

bubnmnoteka LLOK
httDs://m.edsoo.ru/7f41c292

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

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

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

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

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

Buonuoteka LLOK
httos://m.edsoo.ru/7f41c292

buénnoteka LLOK
httos://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
https://m.edsoo.ru/7f41c292

11 KJTACC

HanmeHoBaHMWe pa3fesioB U TeMm
Ne n/n
nporpaMmmbl

JBONOLUNOHHAA 6MONOTUS

BO3HMKHOBEHME U pa3BUTUNE XXN3HWN Ha
3emne

OpraHu3mMbl U OKpYyXXatlas cpeja

Co061LecTBa U 3KONOTUYECKNE CUCTEMBI

PesepBHOe Bpem4

OBWEE KONMNYECTBO HACOB INO
MPOrPAMME

KonnyecTtBo 4yacoB

Bcero

34

KOHTpO/ibHbIE MpakTnyeckune
pa6oThbl pa6oThl

0.5

ONEeKTPOHHbIE

(undpoBbie)
obpasoBaTefibHble

pecypcsbl

bubnunoteka LOK
httDs://m.edsoo.ru/7f4lcc74

buébnunoteka LOK
httos://m.edsoo.ru/7f41cc74

buébnunoteka LOK
httos://m.edsoo.ru/7f41cc74

bubnunoteka LOK
httos://m.edsoo.ru/7f41cc74

buébnunoteka LOK
https://m.edsoo.ru/7f4lcc74


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

YUEBHO-METO/INYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJISA YYEHUKA

buonorus, 10 knacc / [Taceunuk B.B., Kamenckuii A.A., Pyonio A.M. u npyrue /Iloa pen. [laceunvika B.B.,
AxkumonepHoe obmiectBo «M3marensctBo «llpocBemienney, 2024. - (JInHus 5KU3HN).

buonorus, 11 knacc / [Taceunuk B.B., Kamenckuii A.A., Pyoio A.M. u npyrue /Iloa pen. [laceunvika B.B.,

AxkumonepHoe obmectBo «M3marensctBo «IIpocBemienney, 2024. - (JInHus KU3HN).

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

buonorus. 10—11 knaccel. bazoBelil ypoeHs. [Toypounbie pa3paOoTku.: yued. nocodue ais o0meoOpa3onar.
opranmzaumii / B. B. [laceunuk, I'. I'. [lIeenos, T. M. E¢umoa. — 2-¢ u3n., crep. — Mocksa: [Ipocsemienue, 2023, —
230 ¢. — (JluHus KU3HM).

buonorus. O6mas ouonorus, 10 knace/ Cusornazos B.W., Aragonosa H. b., 3axaposa E. T., O01iecTBO ¢ OrpaHUuYeHHOR
OTBETCTBEHHOCTHIO «IPODAY; AkumonepHoe obmectBo «M3narensetBo «IIpocBemmenuey.

buonorus, 11 knacc/ bensies /1. K., bopoaun I1. M., {emmmui I'.M. u npyrue; noa penakuueii bensera JI.K., J[pimMumia

[''M., AknmonepHoe odmectBo «M3garensctBo «lIpocBenicHme».

buonorus: 10 kn. bazoseiit yposens: B. B. I[Taceunuk, A. A Kamenckuii, A.M.Py6nos, I'.I" I1IBeros, 3.I".I"'anoHtoK.
2-¢ u3a., M.: I1poceewenune, 2020. — 223, [2] c.: wn. (JIuHKS KU3HK).
buonorus: 11 k. bazossiii ypoBenb: B. B. Tlaceunuk, A. A Kamenckuii, A.M.Pyouos, I'.I".I1Isenos, 3.I".I"anoHrok.

2-¢ u3a., M.: I1poceewenune, 2020. — 272, [2] c.: wn. (JIuHKS KU3HK).



LINPPOBbLIE OBPA3OBATEJIbHbBIE PECYPCbI 1 PECYPCbI CETU MHTEPHET
https://rn.edsoo.ru/863cccOe bubnmnoteka LIOK.

https://resh.edu.ru/ Poccuiickas 3neKTpoHHas LIKO/a.

http://www.biologiya.info VIH(hopMaLUmOHHbI Be6-cainT (00yyeHre bronorum).

http://www.1september.ru Beb-cant «O6beanHeHVe Neaarormyecknx nsgaHnin «Mepsoe CeHTAOPS» (CTaTby No
6vonornne cBO60AHOM AOCTYNE, MMEETCA TaKXKe apXmB CTaTel).

http://www.school-biologiya.org/ MIHhopMaunoHHO-MeTOANYECKOE U3aaHMe M0 GUOOrnN.
http//www.ebio.ru/index-1.html ViHTepHeT- npoekT «Bcsa 6uonorus».

http://biologylib.ru/catalog/ "Bronornyecknii cnosapb OHNaH".

http://www.bioword.narod.ru/ 3oonorus. LLIKO/bHBIN KypC.

http://www.nsu.ru/education/i4biol/index.html - Kypc gns 6uonora-mccnegosatens.
http//www.altai.fio.ru/projects/group4/potok13/site/index.html - "Kaneingockon ypokos 6vonornm™.
http://www.college.ru/biology/ - OTKpbITbIA KONMEMK ANCTAHLMOHHOIO 00YYEHNS; TECTUPOBAHME OH-NaiiH.

http://nrc.edu.ru/est/ KoHuenumMm coBpeMeHHOro eCTeCTBO3HaHWA.


https://m.edsoo.ru/863ccc0e
https://resh.edu.ru/
http://www.biologiya.info/
http://www.1september.ru/
http://www.school-biologiya.org/
http://www.ebio.ru/index-1.html
http://biologylib.ru/catalog/
http://www.bioword.narod.ru/
http://www.nsu.ru/education/i4biol/index.html
http://www.altai.fio.ru/projects/group4/potok13/site/index.html
http://www.college.ru/biology/
http://nrc.edu.ru/est/







