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HOACHUTEJBHASA 3AIINCKA

[Tpn pazpaGoTke mporpaMmbl MO OHOJIOTMH TEOPETHYECKYH) OCHOBY AJIs
ONpEACTIEHUST MOAXOM0B K (POPMHPOBAHHUIO COACPXKaHHWS y4eOHOro NpeaMeTa
«buosorusty  coctaBuiM: KOHUentyaiubHele mnonoxkenus DOIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LENICH, CONCP)KaHUs, PE3yJbTaTOB OO0ydYeHUus W
TpeOOBaHM K YPOBHIO MOATOTOBKU BBIMYCKHUKOB, TIOJIOKEHUST 00 OOMIMX LEIIX U
OPUHLAMNAX, XAPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHCTEMbI CPEIHETO
obmero oOpazoBanusi B Poccuiickoii ®enepanuu, a TakKe MOJOKEHUS O
cnenu@uke OMOJIOTHH, €€ 3HAUCHUN B MMO3HAHWM KUBOI MPUPOABI U 00ECIEUEHUN
CYLIECTBOBAHMSI YEIOBEUECKOro oOuiecTBa. COrNMACHO HA3BAHHBIM TOJIOKEHUSIM,
OIpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno OwosorMm HaéT MPEACTABICHUE O LENIx, 00 oOumen
cTparerud OOY4YEeHMs, BOCIHMTAHMS W Pa3BUTHS OOyYAKOIIMXCS CPEICTBAMHU
yueOHOro mnpeamera «buosiorus», Onpeaenser o0sA3aTeabHOE NPEAMETHOE
COJEP)KAHUE, €ro CTPYKTYPYy, PacnpeleicHue Mo pasfeiaM W TeEMawm,
PEKOMEHYEMYIO TMOCJIEI0BATEIbHOCTh U3yUEHUsl YUYEOHOr0 Marepraia ¢ y4éToM
MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€i, JIOTHKM 00pa3oBaTENIbHOTO
MPOoLECcca, BO3PACTHBIX 0COOEHHOCTEN 00y YaroIInXCsl.

B mnporpamme mnmo OWONOrMM TakKe YUYMTHIBAKOTCS TpPeOOBaHUSA K
IUIAHAPYEMBIM JINYHOCTHBIM, METANPEIMETHBIM W MPEIAMETHBIM PE3yJIbTaTaM
oOyueHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB  y4YEOHO-ITO3HABATEIIBHOM
JEATENBHOCTH/YYEOHBIX JEHCTBUI OO0YydYarIMUXCs MO OCBOCHUIO COJCPKAHUS
OHOJIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii yPOBEHB) pEATM30BaH
OPUHLHAN MPEEMCTBEHHOCTH B M3YyUYECHHWM OwWoJioruu, Omaromaps 4eMmy B HeEl
OPOCMATPUBACTCA HAMPABJICHHOCTh HA PAa3BUTHEC 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMN JIMYHOCTH, SKOJOTHYECKOTO MBILUICHUS, MPEACTABIEHUI O 310POBOM
oOpaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKPY)KArOLICH MPUPOAHOH CpEele.
[ToaTomMy Hapsay ¢ M3yYeHHEM OOMICOMOIOTMYECKUX TEOPH, a TAKXKE 3HAHWUN O
CTPOEHHH >KMBBIX CUCTEM PA3HOTO PaHra M CyIIHOCTA OCHOBHBIX MPOTEKAOIIAX B
HUX MPOLECCOB B MPOrpaMMe MO OHWOJIOTMH YJEICHO BHUMAHUE MCIOJIB30BAHUIO
NOJTYYEHHBIX 3HAHWIA B MOBCEAHCBHOM JKU3HU JJIsl PEIICHUS NPUKIIAIHBIX 33714, B
TOM 4ucie. TPOQUIAKTUKA HACJIECACTBEHHBIX 3a00JIEBAHUI YENIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUs 3KOJIOTHYECKA
LEJIeCO00Pa3HOr0 TMOBEACHUS B OKPY)KalOWICH NTPUPONHON cpene, aHanu3a
BIIMSIHUSL XO3SHCTBEHHON ACATETHHOCTH YEJOBEKA HA COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHUE BHUMAHUS K MPUKJIAJAHON HAMPaBIEeHHOCTH
yueOHOro npeamera «buosorusy MpOJMKTOBAHO HEOOXOIUMOCTBIO 00€CIECUEHUs



YCJOBUHM JJIsl pellICHUs] OJHOM M3 aKTyallbHBIX 3a/1a4 MIKOJIBHOrO OMOJIOTMYECKOT0
oOpasoBaHMs, KOTopas mpeamnonaract (OpMUpPOBaHHE Yy  OOYYAKOIIMXCS
CMOCOOHOCTH aJanTUPOBAThC K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

Bbuosioruss Ha ypoBHE cpenHero oomero oOpa3oBaHUsl 3aHMMAET BAXKHOE
Mecto. OHa oOecreunBacT (POPMUPOBAHUE Y OOYYAKOIIMXCS MPEACTABICHUNA O
HAY4YHO! KapTHHE MHpPA, paclIMpseT U 000OLIACT 3HAHUS O KUBOW MPUPOAE, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allid W HBOJIOLMH, CO3AAET
yCJAOBHUS  JJis: TO3HAHUS  3aKOHOB  SKMBOW  MpupoAabl, (HopMupoBaHuUs
(YHKIIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOr0 obOpasa
YKU3HU, SKOJIOTMUECKOTO MBIILIEHHS, IIEHHOCTHOTO OTHOILLIEHUSI K JKUBOM PUPOIE
U YEJIOBEKY.

Bonblioe 3HaYeHnE OUOJIOTUS UMEET TAKKE JUTsl PEIICHUS] BOCIUTATEIBHBIX U
pa3BHBAOIIMX  3aJa4  CpeaHero  oOmero  oOpa3oBaHMs,  COIMATIM3AIUN
oOyuaromuxcs. M3yuenune 6nonorun odecneynBact yciaoBus s (OPMUPOBAHUS
UHTEJUIEKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
PEACTARICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadpuu. HazpaHHbie MOJOXKEHUS O MPeIHA3HAUYEHUM Y4eOHOTO MpeaMmeTa
«buosiorus» CcOCTaBWIM OCHOBY [Uis OMPEACTCHHUS TOAXOA0B K OTOOpY W
CTPYKTYPUPOBAHUIO €ro COJAEpKaHWs, MPEACTABJICHHOTO B MPOrpaMMme o
OHMOJIOTHH.

Ot0op conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpOBHE
OCYWIECTBIIEH C MO3UIUI KYJbTYypOCOOOPA3HOTO MOAX0JAa, B COOTBETCTBUU C
KOTOPbIM O0OyYaroluecs MOHKHBI OCBOMTH 3HAHUWS W YMEHUS, 3HAYUMBbIE JJis
(dopMupoBaHus OOUICH KyJIbTYphI, ONPEACISAIONME AJECKBATHOEC TMOBEACHHE
YeJIoBeKa B OKPY>KaKoLIeH MPUPOJHOI cpenie, BOCTPeOOBAHHBIE B MOBCEAHEBHOMN
JKU3HM M TPAKTUYECKON AesTenbHOCTH. Oco00€ MECTO B 3TOW CHCTEME 3HAHWMA
3aHUMAIOT HJIEMEHTHI COJIEPIKAHUSI, KOTOPBIE CITY>KaT OCHOBOM 151 (POpPMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX  OpPUEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  FyMaHU3alluu
OHOJNIOrMYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHUE COJEpKaHUs Yy4eOHOro marepuajia B HporpaMmMme Io
OMOJIOTUM  OCYIIECTBJCHO € YUYETOM TPUOPUTETHOTO 3HAUEHMs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSIX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3alu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOro npeamera « buonorus»
BBIJICTICHBI CJIEIYIOUINE CONIEpKaTeabHble TUHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOTO Mo3HaHus», «Kierka kak Ouoniornyeckas cucrema», «OpraHu3M Kak



Oounonoruueckas cucremMa», «CucreMa M MHOrooOpa3He OPraHUYECKOr0 MUpPay,
«IBOJTIOLUS KUBOU MPUPOABL, « IKOCHCTEMBI M MPUCYLINE UM 3aKOHOMEPHOCTHY.

Llens w3yueHus yuyeOHOro npeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIAJcCHHE  OOYyYarOIMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(PYHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHUCTEM PA3HOTO0 paHra H MNPUOOPETCHUE YMEHMA
UCIOJb30BaTh 3TH 3HAHWS JJIi TPAMOTHBIX JEHCTBUI B OTHOLICHUM OOBEKTOB
SKUBOW TPUPOJIBI U PELICHUS PA3TMYHBIX KM3HEHHBIX MPOOJIEM.

JlocTKeHrE 1enm u3ydeHust yueOHoro npeaMera «buonorus» Ha 6a3o0BOM
YPOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYOIINX 3a/1a4:

OCBOEHME OOYYArOUIMMKCS CHCTEMbl 3HAaHWU O OHMOJIOTMYECKHX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYKAIUX OCHOBOM
s (POPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTUHE MHpa, O
METOJIaX HAyYHOTO MO3HAHMSI, CTPOCHUU, MHOT000pa3uu U OCOOCHHOCTSIX YKUBBIX
CUCTEM PA3HOTO YPOBHS OPraHM3AllMH, BBIIAOIIMXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(opmupoBaHue y 0OydarOIIUXCsl TMO3HABATEIBHBIX, WHTEIIEKTYAIbHBIX W
TBOPUYECKUX CIOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O NYTIX Pa3BUTUS B
OMOJIOTMY HAy4YHBIX B3MISIAOB, WAECH M TMOIXOJ0B K HM3YYCHHUIO JKUBBIX CHUCTEM
PAa3HOr0 YPOBHSI OpraHU3alliu;

CTAaHOBJIEHHE Yy oOOyvarommxcs oOwied KyabTypsl, (YHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBACHATh M OLICHUBATH SIBJICHHS OKPYXKAIOLIETO
MHpa JKABOW MPUPOJLI HA OCHOBAHWUM 3HAHWWA W OMNbITA, MOJTYYEHHBIX MPH
U3y4YeHUU OUOJIOTUY,

(¢opmupoBaHue y OOydYarOIIUMXCs YMEHUH WJUIFOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHWA B NPAKTHYECKON NEATEIBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULIMHCKAX TEXHOJIOTUI U arpoOMOTEXHOJIOTHIA;

BOCMUTAHUE YOEKAEHHOCTH B BO3MOKHOCTHM IMO3HAHUS YEIOBEKOM >KMBOW
MPUPOJIbL, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOITIOIEHUS STUUECKHUX
HOPM IIPY MPOBEIEHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;

OCO3HAHUE LICHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TIOBBIMICHUS YPOBHS
AKOJIOTHYECKOM KYIBTYPHI, U1 (POPMUPOBAHHS HAYYHOTO MUPOBO33PEHMUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEAHEBHOM JKM3HU IS
OLICHKH MOCJICICTBUI CBOEH AEATEIBHOCTH MO OTHOLIEHUIO K OKPY KAOLIEH Cpele,
COOCTBEHHOMY 3J0POBbIO, OOOCHOBAHWUE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOmero ooOpazoaHust «buonorus», wydaeMmasi Ha
0a30BOM YPOBHE, SIBISETCS 00s3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOMASIIUM B
COCTaB MPEAMETHOMH 001acTh « ECTECTBEHHO-HAYYHBIE PEIAMETBD.



Jiist u3ydeHusi OMooruu Ha 6a30BOM YPOBHE CPEIHEr0 00IIero o0pa3oBaHus
orBoauTtcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepenro), B 11 kmacce — 34
yaca (1 yac B HeZIEN0).



COAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTMH ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMH HAayKaMu, (Gpuimocopuei, STUKOM, SCTETUKON M PABOM.
Pone Owonorun B (QOPMUPOBAHWM COBPEMEHHOW HAYYHOW KAPTHUHBI MUPA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo1bl MO3HAHUS KUBOM MPUPOABI (HAOIIOJCHHE, SKCIIEPUMEHT, OMTUCAHMUE,
U3MEpeHNe, Kiaccu(uKkalnms, MOACIMPOBAHUE, CTaTHCTUYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

IToprpeter: U. Hapsun, I'. Menaens, H. K. Koneos, /x. Yorcon u ®@. Kpuk.

TaGnmuupl 1 cxeMbl: «MeTObI MO3HAHUS KUBOH TPUPOIBD).

JlaGopaTopHbIe U NPAaKTHYEeCKHE PA0OTHI:

[Tpaktuyeckas padora Ne 1. «Mcmonb3oBaHHWE pa3iMYHBIX METOAOB MPH
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBRY.

Tema 2. ’KuBble CHCTEMbI U HX OPTaHH3ALHSA.

2KuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3ydeHHs Ononoruu. OTnudne
JKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOIBI.

CpolicTBa OMOCUCTEM U MX pa3zHOOOpazue. YPOBHU OpraHu3alii OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, IOMYJIALUOHHO-
BUJIOBOM, 3KOCHCTEMHBIN (OMOTeOUEHOTUYECKUH ), OMOCHEPHBIA.

JlemoHcTpanum:

TaGnmuupl 1 cxembl: « OCHOBHBIE MPU3HAKH KU3HW», « YPOBHH OpPraHu3aluu
JKABOM IIPUPOIEIY.

O6opynoBanue: Moaenb Mojekybl JTHK.

Tema 3. Xumu4eckuii COCTaB H CTPOCHHE KJIETKH.

XAMHUYECKUI COCTAB KJIETKM. XHMHYECKUE JJIEMEHTBL. MAaKPOJIEMEHTHI,
MUKPOJIEMEHTHL. Boaa 1 MUHEpaIbHbIE BEMIECTBA.

OYHKIMKM BOABI W MHUHEPAIBHBIX BEIIECTB B KiIeTKe. [lommep:kanue
OCMOTHYECKOr0 OanaHca.

benku. CocraB u cTpoeHue OENKOB. AMUHOKMCIIOTBHI — MOHOMEPBI OEJIKOB.
He3ameHumble ¥ 3aMEHUMBIE AMUHOKHUCIIOTEL. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPBl OCIIKOBOH MOJNEKYJbl (TIEPBHYHAS, BTOPHYHAS, TPETHYHAA M
YETBEPTUYHAS CTPYKTypa). XUMHWYECKME CBOiicTBa OcnkoB. buonornueckne
(yHKIMH OEJIKOB.



depMeHTB — OHONOrMYecKkue Karaausaropel. CTpoeHue (QepMeHTa:
aKTUBHBIM 1EHTp, cyOcTparHas cneuuduuHoctb. KodepmeHnTel. ButamuHBL
Otnmmuns GepMEHTOB OT HEOPTAHWYECKUX KaTaTu3aTOPOB.

Yrneponapl:  MoHOcaxapuabl  (IJIFOKO3a, pudo3a W J€30KCUpru003a),
aucaxapuJbpl  (caxaposa, JakKTo3a) M MojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI003a). bronornueckue pyHKIUU YIIIEBOIOB.

Jlunuaer:  Tpurnuuepuasl, (ochommnuasl, crepouasl. ['MAPOPUITEHO-
ruapodoOHbIe  CBOWCTBA. buojornueckue (QyHKIMMA JUNUa0B. CpaBHEHUE
YIJIEBOIOB, OCIKOB M TUMUAOB KAK HCTOYHUKOB SHEPTUH.

Hyxnennoseie kucmorel: JIHK wn PHK. Hykimeoruasl — MOHOMEpSI
HYKJIEHMHOBBIX KHCNOT. Ctpoenne u pynkumn JJHK. Ctpoenne u ¢pynkumn PHK.
Buasl PHK. AT®: crpoenue u pyHKIUU.

Lluronorust — Hayka o kieTke. KietouHas Teopust — npuMep B3auMOACHCTBUS
ujch u (pakToB B HAYYHOM MO3HAHUM. METO/Ibl H3YUEHUS KIIETKH.

Knerka kak wmenocrHas >kuBas cucrema. OOmuUe NPHU3HAKK KIIETOK:
3aMKHYTas Hapy:kHas MemOpana, monekyiael JIHK kak reHermueckuii ammapar,
CUCTEMA CUHTE3a OerKa.

Tunel KIETOK: JYKapuOTHUYECKas W mNpokapuothueckas. (OcoOeHHOCTH
CTPOEHMSI MPOKApPUOTHUYECKON KieTku. KnetouHas creHka Oakrtepuid. CTpoeHue
JOYKAPUOTUUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEIBLHON, >KUBOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPbI KIIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, UX
¢ynkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa 1 pyHkumu. Lluromnasma u eé
opraHousibl. OpHomMeMOpaHHble opraHouabl kinetku: OIIC, anmmapar [onbmxwy,
JTM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MUTOXOHIPHH, TTACTHIBL.
[TpoucxoxacHrue MUTOXOHApPHA W 1acTua. Buasl mmactua. HememOpaHHbIC
OpPraHOWABl KJIETKH. PHUOOCOMBI, KIECTOYHBIA LEHTP, UEHTPUOJIHA, PECHUYKH,
KTYTHKA. DYHKIMU OPraHOMI0B KIIETKU. BKIIOYEHHS.

Snpo — perynsaropHblii HeHTp KiaeTku. CTpoeHue siapa: siacpHas 000JI0YKa,
KapuoIuIa3Ma, XpOMaThH, SIAPBILIKO. XPOMOCOMBI.

TpaHCOpT BEWIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsl: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, Jlxk.
YorcoH, ®. Kpuk, M. Yunkuuc, P. ©panknud, K. M. bap.

Juarpammel.  «PacripeneneHie  XUMHYECKMX J3JIEMEHTOB B HEKHUBOWM
pUpPOAEY, «PacnpeneneHne XuMUIECKUX SJIEMEHTOB B YKUBOU TIPUPOACY.

Tabmuupr m cxemsbl: «llepuoanueckas TabiuIa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHKEe MOJIEKYIBI BOABL), «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OENKay,
«Ctpoenue pepmentay, «HyknennoBble kucnotel. [JHK», «CTpoeHre MOJEKYJIbI



ATO®», «CTpoeHne 3yKapuOTHYECKON KIETKWY, «CTPOCHUE >KMBOTHOM KIIETKWY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpOeHHUE Apa KINETKWY, « YTIIEBOIABDY, «JIMmuAIbI».

OO0opyioBaHUE: CBETOBOW MHUKPOCKOMN, OOOpYyIOBaHUE MJiI MPOBEACHUS
HAOMOICHUI, W3MEPEHWH, SKCIEPUMEHTOB, MHKPONpPENaparbl PaCTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

JlabGopatopnas pabora Ne 1. «M3ydeHHe KaTaJlUTHUECKOH aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMHJIAa3bl MJIA KATAIA3bl)y.

JlabGopatopnas padora Ne 2. «M3ydeHWE CTPOCHMSI KJIETOK PacTCHUH,
JKUBOTHBIX W OAaKTEpWi MOJ MUKPOCKOIOM HA TOTOBBIX MHMKPOIpENaparax U MX
OTACAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTH KJIETKH.

OOMEH BEIECTB, UM META0OIM3M. ACCUMWISLNS (IIACTUYECKUH OOMEH) 1
JUCCUMUJIAIUS (DHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO Mpolecca
meTabonu3ma. Poib 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TOHUMAHWUU
meTabonu3ma.

Tunsl 0OMeHa BenlecTB: aBTOTPO(DHBIN 1 rerepoTpodHblid. Posb pepmeHTOB
B OOMEHE BEUICCTB U MPEBPALICHUHA SHEPIUU B KIIETKE.

dorocunte3. CBeroBas W TemHOBas (a3sl  (oTocuHTe3a. Peakuumum
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A ISl SKU3HH
Ha 3emuie. Bausinue yciioBuid cpefibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIICHUS €r0
OPOAYKTABHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCUHTE3NPYIOINE OAaKTEPHH. 3HAYEHHE XEMOCHHTE3a IS
JKU3HM HA 3eMIIE.

OHEPreTudecknii oOMeH B KIETKE. PacienieHue BEIIECTB, BBIICICHHE WU
AKKyMYJIMPDOBAHUE DJHEPrUM B KJIETKE. OTamnbl SHEPreTHYECKOro OOMEHa.
['mukonus. bpoxkenne u ero BuAbl. KHUCIOPOIHOE OKHUCIEHHWE, WM KIETOYHOE
JIBIXAHUE. OKHCITUTENBHOE (dochopumupoBanue. O PpexTUBHOCTH
SHEPreTUYECKOro 0OMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wuHpopmamus u  JHK.
Peannzanus reHetTMueckoil MHQOpMalMKM B KIETKE. ['€HETMYECKMII KOO W €ro
cBoiictBa. Tpanckpunums — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Otanbl TpaHciasaumu. KoaupoBanue amuHOKMCIOT. Ponbe pubocom B
OnocuHTE3e OEmKa.

Heknerounsie popmel x13HN — BUpPYChl. McTopust oTkpeiTus Bupycos (. H.
HpanoBcknmii). OCOOEHHOCTM CTPOEHMST M JKM3HEHHOTO IIMKJa BHPYCOB.
bakrepuodarn. bone3Hu pacTeHuil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BHUY) — Bo3Oymurens CITN /.



OOparHas ~ TpaHCKpuIus, peBepraza W uHTerpaza.  lIpodwunakruka
pacpoCTPaHEHHsI BUPYCHBIX 3a00JICBaHHA.

JlemoHcTpanum:

[Toprpeter: H. K. Konwsuos, /1. Y. UBanoBckumii, K. A. Tumupsses.

Tabmuubl 1 cxembl: «Tunbel nuTaHusy, «Metaboauzmy, «MUTOXOHAPUSY,
«OHepreTuyeckuii oOMen», «Xiopomrtact», «Dotocuntes», «Crpoenue JIHK»,
«CTpoeHue U PyHKIMOHUPOBAHUE reHay, «CHHTE3 Oenkay, « eHETHYEeCKHA KOay,
«Bupyce», «baktepuodarn», «CtpoeHue W >ku3HeHHBbIM 1K Bupyca CIIM/a,
OakTepuodara», «Penmukarms JTHK».

ObopyaoBanue: moaenu-anmmkanyu «Yasoenue [IHK v Tpanckpunimsy,
«buocunTes 6enkay, « CTpOCHUE KIETKWY, MOAETb CTPYKTYpol JTHK.

Tema S. PasMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounblii 1K, WM SKU3HEHHBIA LMK KIeTKW. UHTepdasza u MuUTO3.
[Tpoueccel, mpotekatoue B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HaOOp — KApUOTHIL
JIUMIOWHBIA W TalvIOMJHBIA ~ XPOMOCOMHBIE  HAOOpel.  XPOMATH[BL
LIMATONOrNYECKUE OCHOBBI  PAa3MHOKECHHMS W WHAWBHIYAIBHOTO  Pa3BUTUSA
OpPraHu3MOB.

Henenne Knetku — MuTo3. Craguu muto3a. lIponecchl, mpoucxoadmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICTT MUTO34.

[TporpamMmmupyemas rudesb KJIETKH — aronTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: O€CIONIOE U MOJIOBOE. Buabl OGecnoioro
Pa3MHOKECHUS. JICJICHUE HAABOE, NOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
CHOpPOOOpPA30BaHUE, BETETATUBHOE PA3MHOXKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJICKIUU.

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

Meito3. Cramumn meriosa. [Ipomeccsl, MpOMCXOadImue Ha CTagusx MeEHo3a.
[ToBenenne xpomocoM B Meio3e. KpocCuHroeep. bBHOJIOTMYECKUA CMBICT |
3HAYECHHUE MEHO03a.

["amerorene3 — mnporecc 0O0pa3oBaHMs TMOJOBBIX KJIETOK Y >KABOTHBIX.
[TonoBbIe >KENE3bl: CEMEHHUKM W SUYHUKU. OOpa30BaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TraMeT (COepMaro30Mj, SHLEKIETKA) — CHOEPMATOT€HE3 M OBOICHES.
OcoOeHHOCTH CTPOEHUsSl SHLEKIETOK M CHEpMAaTo30Ma0B. OMIIOAOTBOPEHUE.
[TapreHorenes.

WupuBuayanbHOE  pa3BUTUE  (OHTOrEHE3). OMOpPHOHAIIBHOE  PA3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoONieHue, TacTpyisauus, opraHorenes. lloctamOpuoHabHOE pa3BUTHE. THIBI
NOCTAMOPUOHAIBHOTO PA3BUTHS. TPIMOE, HENpAMOE (JIMYMHOYHOE). BnusHue



Cpelbl HA Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
VPOJCTBA.

Poct m pasButue pacreHuii. OHTOTE€HE3 LIBETKOBOIO PACTEHUS: CTPOCHUE
CEMCHH, CTAIUH PA3BUTHS.

JlemoHcTpanum:

Tabmuupl 1 cxembl: «DOpPMBI  PA3MHOKEHUS OPraHU3MOBy», «J[lBoitHOE
OIUIOAOTBOPEHUE Y LBETKOBBIX PACTeHMil», «BeretaruBHOE Pa3MHOXKEHUE
pactenuity, «Jlenenue kieTkn Oakrepuit», «CTpPOCHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocoMbly, «Kietounblii nukny, «Permmmkamms JTHK», «Muto3y,
«Meioszy, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMeTOreHe3 y MIEKOIMUTAOLIMX U
YeJI0BEKa», « OCHOBHBIE CTAIMU OHTOTCHE3AY.

O6opyaoBanue: MHKPOCKOII, MUKPOIpenaparsl «CrriepMaro30uibt
MJIEKONIMTAOLLIETOY, «SHLEKIeTKAa MIIEKOMUTAIIEr0», «KapuoKnHe3 B KIIETKAX
KOpEIIKa JIYKa», MAarHATHAas MOJCNb-ANIUIMKAIMS «[leeHne KIIETKWY, MOJAECIb
JIHK, moaenb metadha3Hoil XpOMOCOMBI.

JlaGopaTopHbIe U NPaKTHYEeCKHE PA0OThI:

JlabGoparopnas paGota Ne 3. «HaOmroneHue MUTO3a B KJIETKAX KOHYMKA
KOPEWIKA JIYKAa Ha TOTOBBIX MUKPOIIPENaparTaxy.

JlabGoparopnas padora Ne 4. «M3ydyeHHe CTpOEHMS TOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjieACTBEHHOCTh H H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3apaum reHETUKUA. HcTOpus pa3BUTHs TEHETUKHA. PO LUTOJIOTUHA
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TE€HETUKU. BKIag pOoCCHHCKMX M 3apyOesKHBIX
VUEHBIX B Pa3BUTHUE TCHETUKU. MeETOJbl TEHETHKU (TUOPUAOIOTHYECKUM,
HUTOTCHETHYECKUAN, MOJEKYJISIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHS. ['€HEeTHUYECKAass CUMBOJIMKA, UCTIONB3YEMAas B CXEMAX CKPEILMBAHUN.

3aKOHOMEPHOCTH HACJIEAOBAHUS NPU3HAKOB, YCTaHOBIEHHBIE [. MeHaenem.
MoHOrHOpUAHOE CKpelMBaHUE. 3aKOH €IuHO-00pa3uss TUOPUAOB MEPBOTO
nokosicHus. [IpaBuiio  NOMMHMPOBAaHMs. 3aKOH pPACUICIUICHHAS MPU3HAKOB.
['mnore3a uuctToThl raMeT. [101HOE M HEMOJIHOE TOMUHUPOBAHKE.

JIurnOpugHoe  CKpellMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJECAOBAHUS
OPU3HAKOB.  [{MTOr€HETHMYECKHE  OCHOBBI ~ JAMTMOPUIHOTO  CKPCIIMBAHUSL.
AHanm3upyroLee CKpelmmBanre. Menonp30Banne aHaAM3MPYOLIETO CKPEIMBAHUS
JUTS OMPEAEIIEHUS TEHOTHIA OCOOU.

CuernieHHoe  HacnenoBaHue npu3HakoB. PaGora T. Moprana 1o
CLEIJIEHHOMY HAaCJIEA0BAHUIO T€HOB. HapyleHne CuenieHus reHoB B pe3yJibTare
KPOCCHUHIOBEpA.

XPpoMOCOMHas TEOpUsl HACIIEACTBEHHOCTH. | €eHETHYECKHUE KAPTHI.



['eHeTnka mosa. XpOMOCOMHOE OINPEACICHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. ['OMOrameTHele M TIeTeporaMeTHble OpraHu3mbl. HacnegoBanue
MPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUIBI N3MEHUMBOCTHU: HEHACIICICTBCHHAS U HACJICACTBECHHASL.
Pome  cpempl B HEHACIEACTBEHHONM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MO (PUKALIMOHHOM M3MEHYABOCTH. BaprallMOHHBINA psJ M BapruallMOHHAs KPUBasl.
Hopma peakuuun npusHaka. KoJMYeCTBEHHBIE M KAUYECTBEHHBIC MPHU3HAKK U HX
HOpMa peakimu. CBOMCTBA MOIU(PUKATTUOHHON U3MEHYNMBOCTH.

HacnenctBeHHas, WM TEHOTHIHMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MEHUYMBOCTh. MeiH03 W TOJIOBOW Mpolecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTallmoHHas ©3MEHYMBOCTh. Kinaccudukanust MyTauuii: FeHHbIE,
XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MpUYKMHbI MyTauuid. MyTareHHbIE (PaKTOPBI.
3aKOH rOMOJIOTHYECKUX PAAOB B HACIEACTBEHHOM n3MenunBoctr H. Y. BaBunoga.

BHesnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTb.

I'enetnka wenoseka. Kapumorumn denoBeka. OCHOBHBIE METOJbI TE€HETUKH
YEI0BEKA: TCHEATOTMUCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXUMUYCCKUM,
MOJIEKYIAPHO-TE€HETUYECKUA. CoBpeMeHHOE ONpENEIIEHAE FEHOTHUNA!
[TIOJIHOTEHOMHOE CEKBEHHUPOBAHWE, NEHOTUIIUPOBAHKUE, B TOM YHCIIE C MTOMOILIBIO
[M1P-ananu3a. HacneacTtBenHble 3a00JicBaHUS UEJIOBEKA: T'E€HHBIE OOJIC3HH,
OOJNE3HN C HACJICACTBEHHOW MPEAPACHONOKEHHOCTBE), XPOMOCOMHBIE OOJIE3HU.
Comarnyeckue W TeHepaTWBHbIE MyTanvu. CTBOJIOBBIE KIETKH. [IpuHIMIIEL
3I0POBOr0 00pas3a *KU3HU, AMATHOCTUKH, MPOPUIAKTUKA U JICUEHUS] TCHETUUYECKUX
Oone3Heil. MennKO-reHETHYECKOEe KOHCYJIBTHPOBAHHUE. 3HAYCHHE MEIWLUHCKON
TCHETUKH B MPEAOTBPALLECHUH U JICYCHUN T€HETUYECKUX 3a00JICBAHNAN YETTOBEKA.

JlemoHcTpanum:

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

Tabmuupt  w cxembl:  «MOHOTHOPHIHOE  CKPCIIMBAHUE W €r0
LIMTOTCHETAYECKAsT OCHOBA», «3aKOH PACLICIUICHWS M €ro LHATOICHETHYECKas
OCHOBa», «3aKOH  4YHMCTOTBI  ramer», «JIUruOpuaHOE€  CKPELIMBAHUEY,
«Ll@Tomornueckue  OCHOBBI ~ JUTHOPUIHOTO  CKpeluBaHusy,  «Meio3y,
«B3aumoaeicTBie  aUIENIbHBIX TEHOBY», «l'€HeTHYeCKHe KapThl PpPaCTeHUM,
JKUBOTHBIX M YENIOBEKa», «l'€eHeTMKa moJa», «3aKOHOMEPHOCTH HACIICIOBaHUS,
CLUCIUICHHOTO ¢ moJIoM», «KapuoTuIbl 4YenOBEKA W JKUBOTHBIX», «Buabl
WU3MEHUYMBOCTY, «MoaupukaurnoHHas W3MEHYMBOCTB», «HaciemoBanue pesyc-
(daktopay, «I'eHeTruka rpyni KpoBu», « MyTalfmoHHasi U3AMEHUYHUBOCTHY.

O6opyaoBanue: MoJenH-amuInKanul  «MOHOTHOPUIHOE CKPEIIUBAHUEY,
«Henonnoe momuHupoBaHuey, «Jlurubpuanoe ckpeumBanuey», «llepekpéct



XpPOMOCOM», MHUKPOCKON W MHUKponpenapar «Jpo3oduina» (HOpMa, MyTaluu
(OpMBI KPBUTLEB U OKPACKH TeNa), repdapuii «['opox mOCeBHOIY.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

JlabGopatopHas paGota Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOIO M
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(IITbI HA TOTOBBIX MHUKPOIPENapaTaxy.

JlabopatopHas pabota Ne 6. «M3ydeHne MoaupuKalMOHHONW U3MEHUYUBOCTH,
ITIOCTPOEHHUE BAPHALMOHHOI0 Psifia M BAPUALIMOHHON KPABOID.

JlaGoparopuas padora Ne 7. «AHanmu3 MyTanuil y Apo30(uibl HA TOTOBBIX
MUKpOITpenaparax.

[Tpaktnueckas pabora Ne 2. «CoCTaBlI€HHME M aHAIM3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceniekuusi Opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekums Kak HaykKa M MPOLECC. 3aPOXKIACHUE CEIICKUMU W JTOMECTUKALMSL.
Yuenne H. WM. BaBunoBa 0 UEHTpax NOPOUCXOXKACHUS W MHOTooOpasus
KyJbTYPHBIX PACTeHUN. LIEHTPBI MPOMCXOKACHHS AOMAIIHUX YXMBOTHBIX. COpT,
opoAa, ITaMM.

CoOBpEMEHHBIE METO/bBI CeNEKIMU. MacCoBbId M1 MHAMBUAYAIBHBINA OTOOPHI B
CCJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpbEpa. BIU3KOPOACTBEHHOE
CKpellMBaHuE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHCTHIX JIMHUM.
['erepo3uc, i rudpuaHas cuwia. HepoACTBEHHOE CKPEIIMBAHUE — AyTOPHIMHT.
OtnanénHas ruOpuam3aums W €€  ycnexu. YICKYCCTBEHHBIH MyTarcHe3 W
MOJIYYCHUE TOJMIUIONAOB. JIOCTHIKEHHs CEIIEKUMU PACTeHUi, >KMBOTHBIX U
MUKPOOPraHU3MOB.

broTexHOIOTHs Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEPHs. OTarbl
co3manusa pexomOumHanTHOW J[HK u TpaHcreHHeix opranusmoB. KiierouHas
nHKeHepus. KileTtounble KyabTypbl. MUKPOKIIOHATBHOE Pa3sMHOKEHUE PACTECHUIA.
KiioHupoBanue BBICOKOIMPOAYKTUBHBIX — CEIIBCKOXO3IMCTBEHHBIX OPraHU3MOB.

OKonoru4yeckue M dtudyeckue  npodmemel. MO —  reHeTHuecku
MOJUA(PULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

IToprperer: H. WM. Basunos, M. B. Muuypun, I'. JI. Kapneyenko, M. @.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuity, «[Iopoasl TOMATHUX >KUBOTHBIXY», «COPTA KyJIbTYPHBIX
pactenuity, «OrnanénHas rudpuauzanusy, «PadoTel akagemuka M. @. MBaHoBay,
«[Momunnongus», «OOBEKTH OMOTEXHOJOTHM», «KIIETOYHBIE KYJIBTYPBl H
KIIOHUPOBaHKey, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO0opy10BaHUE: MYJISKU IUTOA0B U KOPHEIIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repdapuii «CenbCKOX03SICTBEHHBIE PACTCHUSY .



JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUS CEJICKIMWA PACTCHUA H
SKABOTHBIX (Ha CEIEKIIMOHHYIO CTaHIIMIO, TJIEMEHHYEO bepmy,
COPTOMCHBITATEBHBIM  YY4aCTOK, B TEIJIMYHOE XO3MMCTBO, J1a00OpaTOpHUIO
arpOyYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JDBosrOoOHHASE OHOJIOTHS.

[TpeAnockiIKn BO3HUKHOBEHUS SBOJIFOLMOHHON TEOPWUU. OBOIIOLMOHHAS
TEOpUsL U €€ MECTO B OMOJIOTMH. BIusiHUE SBONIOLMMOHHON TEOpPUM HAa Pa3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBuzeTENBCTBA  3BOMKOLUUMU. [1al€OHTONOTMYECKUE: MOCIEA0BATEIbHOCTD
NOSIBJICHUST BHJOB B TAJCOHTOJIOTMYECKON JICTOMUCH, MNEPEXOAHbIE (POPMBL
buoreorpapuueckue: cxoacTBo U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOACTBA M Pa3iuuvsl SMOPHOHOB pPa3HbIX BHUAOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-aHATOMUYECKUE. TOMOJIOTHYHBIE, AHAJIOTHYHBIC,
PYJMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE. CXOACTBO
MEXAHU3MOB HACJICACTBEHHOCTH W OCHOBHBIX META0OIMYECKMX MyTEH y BCEX
OPraHHU3MOB.

OpomonuonHas teopus Y. JlapBuHa. IIpeAnochUIKM  BO3HUKHOBEHUS
JapBUHU3MA. JIBHKYINME CWIIBI 3BOJIIOLMM BUAOB 1O JlapBuHy (M30BITOYHOE
PA3MHOKEHUE TIPA OIPAHUYCHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
O0opr0a 3a CylECTBOBAHKE, €CTECTBEHHBIA OTOOD).

CunTeTnueckas teopus 3Boonnn (CTI) 1 €€ OCHOBHBIE TIOJIOYKEHUS.

Muxkpospontonus. [Tonysanus Kak eIMHINA BUAA U SBOJTIOLINN.

JIBrokymre cuibl ((akTopbl) SBOJIFOLMKA BHIOB B MpUpoae. MyTalMOHHBINH
OPOLECC U KOMOMHATHBHAs W3MEHYMBOCTH. [lONyNsSIMOHHBIE BOJIHBI W APEH}
reHOB. M30uus 1 Murpanusi.

EcrectBennblii otOOp — HampaBnsitoumii  gaktop sBonronun.  Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOaEHHOCT, OPraHu3MOB Kak pe3yJibTar SBONOLUH. [IpuMepsl
NPUCIIOCOOJICHUN Y Opranu3MoB. ApoMop(o3bl U UAMO-aAANTALUH.

Bun wu BupmooOpazoBanme. Kpurepum Buga. OCHOBHbIE — (OPMBI
BU1000pa30BaHus; reorpauueckoe, S3KOJIOTHYECKOE.

Makpospontonusi.  DopMbl  3BOMOLMK.  (PUIETHYECKAS, JOUBEPreHTHAs,
KOHBEPreHTHAs, MapajiesibHas. HeoOpaTHMOCTh 3BOMTIOLUH.

[TpoucxoxaeHre OT HECMEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJTanTUBHAS PaIAaLUs.

JlemoHcTpanum:



[Toprpeter: K. JIunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckwnii, K.
M. Bbap, 3. I'ekkenb, @. Mromep, A. H. Ceepiios.

TaGnupl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOro MUPA Ha 3eMIIE), «3apObILIN
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOpbOBI  3a
cyuiecTBoBaHue», «EcTecTBeHHBIA 0TOOPY, «MHOrooOpa3ue COPTOB PACTCHHIN,
«MHoroo0Opazue  mopoa  KMBOTHbIX»,  «llomymsuuwy, — «MyTannoHHas
WU3MEHUYMBOCTEY», «ApomMop¢o3el», «Hmmoamantammu», «OOwmias aereHepanusy,
«JIBmkymme cunbel 3BofironMny, «Kapra-cxema wapmpyra nyrtewmectsus Y.
HapeuHa», «boppba 3a cymectBoBaHuey, «IIpucnocoOJEHHOCTh OPraHu3MOBY,
«['eorpaduueckoe BUI00OPA30BaAHUEY, « DKOJIOTHUYECKOE BUIO0OOPA30OBAHKEY.

OOopyaoBaHue: KOJUICKIMS HACEKOMBIX C Pa3MYHbIMM THIIAMHA OKPAaCKH,
HAaOOp TUIOAOB M CEMSH, KOJEKIust «lIpuMephl 3alMTHBIX MPUCIOCOOJICHUN Y
YKUBOTHBIX», MOJAEIb «OCHOBHBIC HAMPABICHUS SBOJIIOLHMNW», 00BbEMHAS MOJEINb
«CTpOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI  COXPaHHOCTH
MCKOIMAEMBIX JKMBOTHBIX M pacTeHuity, wmoxenb ammukanus «llepexkpéct
XpOMOCOMY», BIIOKHBIE Tmpenaparsl «Pa3BuTtue Hacekomoro», «Pa3Butume
JSATYIIKWY, MUKpornpenapar «/[pozopuna» (Hopma, myrauuu (GOPMBI KPBUIbEB U
OKPAacKH Tena).

JlaGopaTopHbIe 1 NPaKTHYeCKHE Pa0OThI:

Jlaboparopnas padora No 1. «CpaBHeHuE BUJOB MO MOPQOJOTHUYECKOMY
KPUTEPHUIOY.

JlabopatopHas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBEHUE U Pa3BUTHE KU3HU HaA 3emJie.

JloHay4HbIE MPEACTABICHUS O 3apOXKAECHHUM >KU3HU. HayuHble TUMOTE3BI
BO3HUKHOBCHUS >KM3HM Ha 3emiie. a0uMOreHe3 M TaHCIEePMUs. XHUMUYECKas
3BOJIIOLMS. AOHWOTCHHBI CHUHTE3 OPraHMYeCKMX BEIIECTB W3 HEOPraHWYECKUX.
OKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUYECKON 3BOMIOLMK. HavanbHbIE ATars!
Oounonornueckoi sBomonmu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IPOTOKIETKH. [IepBBIE KIIETKM M HMX DBOJIOLUS.
DOpMUPOBAHUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.

Pazeutue >xu3Hu Ha 3emiie 1o 3pam u nepuonam. Karapxen. Apxeickas u
nporepo3oiickas apel. [laneo3olickas »pa W €€ MNEpUOABL. KEMOPHICKHUH,
OPAOBHUKCKHI, CHITYPANCKAN, NEBOHCKUA, KAMEHHOYT OJIBHBINA, IIEPMCKHIA.

Meso3oiickas 3pa U €€ NePUoIbl: TPUACOBBINA, FOPCKUI, METOBOA.

KaiiHo3olickas »2pa W €€ [epuoAbpl. MAJICOTCHOBBINA, HEOICHOBBINH,
AHTPOTIOTE€HOBBIH.



XapakTepUCTUKA KJIMMATa U TEOJOTMYECKUX MPoueccoB. OCHOBHBIC 3Tallbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO Mupa. ApomMop(do3bl y pacTeHUd W
JKUBOTHBIX. [ [0sIBICHHE, pacBET U BBIMUPAHUE TPYIIT KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro MHupa Kak OTpakeHWuE 3BOMHONUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacraBicHuit o
OPOUCXOKACHUN 4YeNOBEKA. MeEToIbl HM3y4YeHHWs aHTpomnoreHe3a. CxoacTBa M
Pa3IAYMs YETOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymme — cuwnbl  (pakTopel)  anTpomoreHe3a.  HacnenctBeHHas
U3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOIIECTBEHHBIH 00pa3  KU3HW,
W3rOTOBJICHUE OPYAMIA TPyAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIMU W BETBH HBOJIIOLIMMA YEJIOBEKA: aBCTPAIIONUTEKH, UemoBek
yMmenelii, Yenosek npaMoxondmmi, YenoBek HeaHACPTAIbCKUNA, UYenosek
pasyMHbIii. Haxonkm MCKOmaeMbIX OCTATKOB, BPEMSI CYIICCTBOBAHHWs, O0JIACTh
pacnpocTpaHeHUs1, 00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

Yenopeueckne  pacel.  OCHOBHBIC  OOJBIIME  Pachkl.  €BPOMECOUAHAS
(eBpasmiickas),  Herpo-aBcTpajionjHas  (PKBaTOpHaibHasi),  MOHIOJIOMAHAS
(a3naTcko-aMepuKaHckasi).  UepTsl  NPUCHOCOONECHHOCTH  MPEACTABUTENCH
YeJIOBEYECKMX Pac K YCJIOBHSM CYIIECTBOBAaHWS. EIMHCTBO YENOBEYECKMX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupl 1 cxeMmbl: «Bo3nukHoBeHue CoOJIHEUHON CHCTEMBI», «Pa3putue
OpraHMYecKoro mupa», «PacturenbHas KieTka», <«OKUBOTHAsS  KIETKay,
«[IpokapuoTnueckas KieTka», «COBpEMEHHAs CUCTEMA OPraHHMYECKOrO MHpPAy,
«CpaBHCHHE AHATOMMYECKHX YEPT CTPOCHUS YEIOBEKA W YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAICOHTOJOTMYECKMX  HAXOMOK  MPEAKOB
COBPEMEHHOI0 4YENOBEKa», «JlpeBHeiue moamy», «Jpesaue moany, «llepBbie
COBPEMEHHBIC JTFOAN», «YETOBEUECKUE PACHIY.

O6opynoBanue:  myisoku  «[Ipoucxoxknenue — demoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHACPTANbIA, KPOMAHBOHIA), CJCMKH WIH
U300paKECHHUST KAMEHHBIX OPYAMiIA MEPBOOBITHOIO YENOBEKA (KaMHH-YOMNMEPHI,
pyOuna, ckpeOna), TreoXpoHOJIOTHYECKas Ta0nuia, Koyuiekuus «Dopmbl
COXPAHHOCTH MCKOMAEMBIX KHBOTHBIX M PACTCHHID.

JlaGopaTopHbIe U NPaKTHYEeCKHE PA0OThI:

[TpakTryeckas padora No 1. «3ydeHHnEe MCKONAEMBIX OCTATKOB PACTCHUNA W
YKUBOTHBIX B KOJUTCKLIHSIX).



OKCKypCcHusi «OBOJIFOLMS OPraHMYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPaCBETUECCKUIA My3¢id).

Tema 3. Opranu3msl 1 OKpY>KaOIas cpeaa.

DKOJIOTHS KaK HayKa. 3aa4¥ U Pa3aesbl SKOJIOTHA. METOMBI SKOJIOTHUYECKUX
UCCJICIOBAHMIA. DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

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

Okojornueckue (aktopel. Kiaccudukanus 3KOIOTMYECKUX  (PAaKTOPOB:
aOMOTHYECKHE, OMOTMYECKME M aHTPONOreHHbIC. J[eHCTBHE HKOJIOTMYECKUX
(hakTOPOB HA OPTaHU3MBI.

AOunoTtndeckue (PaKTophl: CBET, TEMIIEpATypa, BAAKHOCTh. DoTONEproan3M.
[TpucnocoOneHnsi  OpraHu3MoB K  JACHCTBHIO  a0MOTHYECKMX  (PAKTOPOB.
bHoJIornyeckue puTMHIL.

buotnueckne  ¢Qaktoppl.  Buasl = OMOTHYECKMX  B3aMMOJACHCTBHMA:
KOHKYPCHLMS, XUIIHUYECTBO, CUMOHMO03 U ero ¢opmel. [Tapazutusm, koonepanus,
MYTyaJIi3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M,
HElTpanu3M. 3HaueHWe OWOTHYECKHMX B3aUMOACWHCTBUNA Ui CYIIECTBOBAHUS
OPraHMW3MOB B MPUPOAHBIX COOOIIECTBAX.

OKOJOrMYECKHE XAPAaKTEPUCTHKH monyiasiuud. (OCHOBHBIE TOKa3aTeld
NOMYJISIIAKA.  YACJIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
mMurpanus. JInHaMuKa YMCIEHHOCTH NOMYJISILMA U €€ PEryJIsusl.

JlemoHcTpanum:

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

TaGnmuupl m cxembl: kapra «lIpupoanbie 30HbI 3eMany, «Cpeapl 0OUTaHUs
Opranm3moBy», «®otonepuomusmy», «llomymsuum», «3aKOHOMEPHOCTH POCTa
YHCJICHHOCTH NOMYJIIUUKA UH(DY30pun-Ty Penbkny, «[ InnieBrpie nenmy.

JlaGopaTopHbIe U NpPaKTHYeCKHE PadOThI:

JlaboparopHas padota Ne 3. «Mop@donorudeckue 0COOEHHOCTH pacTeHUH U3
pa3HbIX MECT OOUTAHUS.

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

[TpakTuyeckas padora No 2. «IToacyér maOTHOCTH MONMYJISIUKANA Pa3HBIX BUJOB
pacTEHUN».

Tema 4. Coo0ecTBa u 3K0JI0rH4eCKHe CHCTEMBIL.

Coo01ecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBA,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBast). Buabl-nomuHaHTel. CBsi3u B
OMOLEHO3E.

OKOJOrM4eCcKHe CUCTEMBI (3KOcHCTeMBbI). [loHatme 00 »skocucTemMe U
ounoreoneHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCHCTEMBL: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLieHThl. KpyroBOpoT BEHIECTB M MOTOK SHEPTUM B SKOCUCTEME.
Tpopuueckne (MUUICBBIC) YPOBHH JKOCUCTEMBI. [IMIIEBBIE LEMM W CETH.
OCHOBHBIE TIOKA3aTEJIM SKOCUCTEMBI. OMOMAcca, MPOAYKLIHS. OKOJOTUYECCKHUE
OUPAMHUAIBL  TPOAYKIMHM, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKueccus.

[TpupoAHBIE SKOCUCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCHCTEMA XBOHHOTO
WIA IUPOKOJIMCTBEHHOTO JIECA.

AHTPOIIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
bronorndeckoe u X03HCTBEHHOE 3HAUEHUE ArPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (akTop yCTOHUYMBOCTH 3KOcHCTEM. COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3emIie.

Yuenne B. U. Bepnaackoro o ouocdepe. I'paHuilpl, cocTaB U CTPyKTypa
ouochepnl. Kupoe BemectBo M ero (QyHKouu. OcoOCHHOCTH OHOCheEepbl Kak
rI00ATbHOM 3KOCUCTEMBL.  [lMHAMUUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTtsl BeIeCTB U OMOT€OXUMHUYECKUE LUKIIBI JJIIEMEHTOB (YIJIEPOa,
a30Ta). 30HAITBHOCTH Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoreuecTBO B OMochepe 3eMin. AHTPONOrEHHbIE U3MEHEHUS B Orocdepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyuiecTBOBaHUE MPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
Onopa3zHoo0pasus Kak OCHOBA yCTOHYMBOCTH OHOC(hepbl. OCHOBA PALMOHAILHOTO
VIPaBICHUS] TMPUPOAHBIMM pPECypcaMM M WX HCIOJIb30BaHHE. J|OCTHXKECHUs
OHMOJIOTMH U OXPaHa MPUPOIBI.

JlemoHcTpanum:

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

TaGmuupl u cxembl: «llunieBeie nenmy, «bUOLEHO3: COCTaB W CTPYKTYpPay,
«[Ipupoanbie coolwmectBay, «llenu nHUTaHUs», «IKOJOTMYECKas MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA IIMPOKOIMCTBEHHOTO JIECa», « DKOCUCTEMA
XBOMHOrO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpuMepHbie
AQHTPOTOTCHHBIE  BO3ACHCTBUS HA  NOpUPONY», «BakHeWmme MCTOYHMKH
3arpsi3HEHUs] BO3/lyXa M TPYHTOBBIX BOJY, «llouBa — BaKHEHIIAs COCTaBISIOLIAS
ounocgepb», «DakTopbl aerpaganuu mnousy, «llapHukoBsii 3pdexTy, «DakTopsl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdepo»y, «OOmas crpykrypa Ouocdepsi,
«Pacripoctpanenne xm3Hm B Omocdepe», «O30HOBBIA 3KkpaH OuocheEpb,
«Kpyrosopot yrnepoaa B duocdeper», « KpyroBopot a3ota B NpUpoOaE».

OOopyaoBaHue: MoOJeNb-alIIMKanUs « TUnuYHbie OMOLEHO3BD, TepOapuit
«PactutenbHbie cOO0IECTBAY, KOJUIEKIUUA «brolIeHO3», « BpenuTenn BaxKHEHIIUX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYP», TrepOapuM W KOJUIEKUMU PacTeHUd U
JKUBOTHBIX, MPUHAUIC)KAIINE K PA3HBIM JKOJIOTMYECKAM TpyMaM OJHOTO BHJA,



Kpacnas kuura Poccuiickoii ®enepanmu, HM300paKEHUS OXPAHIEMBIX BHUIOB
PaCTEHUIN U )KUBOTHBIX.



[UDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHUA TIPOTPAMMBI 11O
BHUOJIOTMM HA  BA30OBOM  YPOBHE CPEJHEI'O  OBILIEI'O
OBPA30OBAHHKA

CornacHo ®I'OC COOQO, ycraHaBmuBaKOTCA TPeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOyYarOUIMMUCS MpPOrpaMM  cpeaHero  obmiero  oOpa30BaHMS:
JUYHOCTHBIM, METAPEMETHBIM U MIPEAMETHBIM.

JIMUYHOCTHBIE PE3YJbTATDBI

B cTpyKkType JMYHOCTHBIX PE3YJLTATOB OCBOCHUSA NpeaMmera «buoJIorusy
BBIJICTICHBI CIEAYIOIUE COCTABJISIOIIME. OCO3HAHWE OOYYAOIMMUCS POCCUHCKOMN
IPOKIAHCKON UIEHTHYHOCTHA — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOOMNPENCICHUIO, HAIMYME MOTHBAMM K  OOy4YeHUt0  OHWOJIOTHH,
LECJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHWH JMYHOCTH HAa OCHOBE
KJIIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAWLMH Pa3BUTHS OHOJIOTHUYECKOTO
3HAHHUSI, TOTOBHOCTh M CIOCOOHOCTh OOYYarONIMXCs PYKOBOACTBOBATHCS B CBOCH
JNEATENIBHOCTA 1I€HHOCTHO-CMBICITIOBBIMU  YCTAHOBKAMM, MPUCYIIAMH CHUCTEME
OMOJIOrMYECKOT0  00pa30BaHWs, HAIMYME SKOJOTMYECKOrO MPaBOCO3HAHUS,
CHOCOOHOCTH CTABUTH LIEJIA U CTPOUTH KU3HEHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOECHUS MpeaMeTa «buonorusy AOCTUTraroTCs B
€IMHCTBE Y4YeOHOM W BOCHOUTATEIBHONW JEATENBHOCTH B COOTBETCTBHH C
TPAOULIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATBIMU B OOILIECTBE MPABWJIAMU U HOPMaMu
NOBEICHUS W CHOOCOOCTBYIOT TMpOIECCaM CaMOIMO3HAHUSA, CaMOBOCIUTAHUS W
CaMOpa3BUTHsA, Pa3BUTUA BHYTPEHHEW NO3WLMM JIMYHOCTH, IATPUOTU3MA,
VBOKEHUS K 3aKOHY W IMPABONOPAIKY, YETOBEKY TPyJda U CTApLIEMy MOKOJIECHUIO,
B3aMMHOIO YBOXKEHUS, OEPEKHOTO OTHOWICHUS K KYyJbTYPHOMY HACIECAMIO W
TpaguUMsM MHOTOHAIMOHAIBLHOrO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIIe Cpeae.

JIMYHOCTHBIE PE3YyNbTATBl OCBOEHUS YyueOHOro mnpeamera «buonmorusy
JOJKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAKOIIMXCSl PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMMO3MLIMENR JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKIEHWH, COOTBETCTBYIOIIUX
TPAJIULMOHHBIM LEHHOCTSM POCCUHCKOT0 OOLIECTBA, PACIIMPEHUE KU3HEHHOTO
OMBITA W OMbITA ACATEIBHOCTA B MPOLIECCE pean3alid OCHOBHBIX HaIlPaBJICHHUI
BOCIIMTATENIbHOMN AEATENBHOCTH, B TOM YUCIIE B YaCTH:

1) rpakIaHCKOr0 BOCIUTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3MIMK 00YYAOIIErOCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUHCKOT0 OOIIECTRA,



OCO3HAHUE CBOMX KOHCTHTYIIMOHHBIX NpPaB M OO0SI3aHHOCTEH, YBAKEHUE
3aKOHA U MPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3MAHHUH
Y4EOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX M TO3HABATEIILHBIX 3a7a4, BBHIMOJTHCHUN
OMOJIOTMYECKUX SKCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYI) TMMO3UIMI0 MO OTHOMIICHHID K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBSICHITH €€,

YMECHHE YYHMTBIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JTIOAEH C Pa3HBIMU YOEKACHUSMH, KyJTbTYPHBIMA LEHHOCTIMHU U
COLIMAIIBHBIM TIOJIOKEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOIO BBIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 33/a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIOPHBIX BOMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHMTAPHON U BOJIOHTEPCKOM NEATETBHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UIAECHTUYHOCTH,
MaTPUOTH3MA, YBAKEHHUsS K CBOEMY HAPOJy, YYBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoili, ropmoctr 3a cBOW Kpail, cBOXO PoauHy, CBOW S3BIK M KYJIBTYDY,
MPOLIJIOE U HACTOSIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCTWKEHUSAM Poccnu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHICKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHHWS 3HAYEHWs OWOJIOTMA B MO3HAHWM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECCTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KEHWIO M 3aiute OTedecTsa,
OTBETCTBEHHOCTH 34 €0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAHUE ITYXOBHBIX LIEHHOCTEN POCCUICKOro HApOaa,

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALIMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOEHUE YCTOWUMBOTO OyAyLIETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTEISAM, CO3[JaHUI0 CEMBbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguuMsaMHu Hapo1oB Poccun;

4) 3CTeTU4eCKOro BOCIIUTAHMS

ACTETHUYECKOE OTHOLIEHUE K MHUPY, BKJIKOYAs 3CTETHKY ObITa, HAYYHOTO W
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAa, OOLMIECTBCHHBIX OTHOIICHHUIA;



NOHUMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOUM MPUPOABI U €€ IEHHOCTH,

TFOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSIBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usuyeckoro BocnuTaHus, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOIO 0JIArONOJYYHs:

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe30MmacHOro obpasa >KU3HH
(310poBOE  TMUTaHWE, COOMIOJCHUE TUTMEHMYECKMX TOPAaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTAbIXa, peEryjsgpHas Quandeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PM3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHWE I1EHHOCTH TPaBWJ WHAWBHIYAJBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHHS B CUTYalMIX, YIPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHWE MOCJECACTBANA W HEMPUSATUS BPEAHBIX MPHUBBIYEK (yHNOTPEOJICHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

6) TPy10BOT0 BOCTIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIO0HE,

FOTOBHOCTh K AKTHUBHOW JEATEIIBHOCTH TEXHOJIOTMYECKON M COLUAIBHON
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATh U CAMOCTOSTEIIBHO
BBITIOJTHATH TAKYIO JESATEIbHOCT;

UHTEPEC K PA3IMUHBIM cepaM Mpo(PecCHOHAIBHOM NEATENBHOCTH, YMEHHE
COBepLIaTh OCO3HAHHBIA BBIOOpP Oyayuieid mnpodeccuu W pPeaTn30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa3oBaHWI0O W CcaMOOOpa30BaHHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH UEJNECO00Pa3HOEC OTHOUICHHE K NPHUPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJBTYpPbl: MPUOOPETEHUE OMbITA
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUAN st
OKPY>KaroIlEn CPEabI,

OCO3HaHUE TNOOAIBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM W MyTed Mx
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YUYCHUU OMOJIOTUHU
3HAHWSIT W YMEHMUS TPUA PELICHUW NTPOOJEM, CBSI3aHHBIX C PANMOHATBHBIM
OPUPOJIONOIB30BAHUEM  (COOMIOIEHUE  TPaBHJ  TMOBEICHUS B NPHPOJE,
HANPABJICHHBIX HA COXPAHCHHE PABHOBECHS B JSKOCUCTEMAX, OXPaHy BHJIOB,
AKOCUCTEM, OMOCHEPHI);



AKTUBHOE HENPUATHE JIEUCTBUIA, TNPUHOCAIIMX Bped  OKPYKAOLIEH
OPUPOJIHOM Cpele, YMEHWE MPOTHO3MPOBATH HEOIATONPUSATHBIE SKOJIOTHYECKHE
NOCTEACTBHS MPEANPUHUMAECMBIX IEHCTBUI U MPEAOTBPALLATH UX;

HAJIMYKE PA3BUTOIO SKOJIOTMYECKOTO MBILIUICHHS, SKOJIOTUYECKON KYIIBTYPHI,
OMBbITa JNEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMEHHS
PYKOBOJACTBOBATHCS MMH B MO3HABATEIILHOW, KOMMYHUKATHBHONW W COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B TPAKTUYECKON NEATEBHOCTH 3KOIOTUYECKON
HaITPaBJICHHOCTH,

8) neHHOCTH HAYYHOI O MO3HAHMS:

Cc()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSI HAYKW M OOIIECTBEHHOUW MPAKTUKWA, OCHOBAHHOIO HA TUAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHKUE SI3BIKOBOW M UMTATENBCKON KYJBTYPbl KakK CpEACTBA
B3aMMOJCHCTBHS MEKY JTFOABMH U IMO3HAHUS MUPA,

MOHUMAHUE chneuupukd OUOJOTUM KAaK HAyKW, OCO3HAHUS €€ PpoJid B
(OpPMUPOBAHMHU PALMOHAIBHOIO HAYYHOI'O MBILLIEHHUS, CO3[aHWUU LEIOCTHOTO
OPEICTaBICHUS 00 OKPYXAroUeM MHUPE KaKk O €IUHCTBE MPHUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHWMM MPHPOIHBIX 3aKOHOMEPHOCTEH M peUieHHH MpoOieM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOSXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM JJIsi COBPEMEHHOH LIMBHIIM3ALNN:
00ECIEYCHUsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3aHUE MEPCIECKTHUBHBIX
OMOTEXHOJIOTHHA,  CIMOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, OUCKA MyTEH BBIXOAA M3 MIOOATBHBIX SKOJOTUYECKUX MPOOJIEM U
oOecrieueHUsT  MEpexoJa K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHUPOBAHMIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B LENAX
NOBBILICHHST OOWICH KyJbTYPBl, €CTECTBCHHO-HAYYHOH TI'PAMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPyeEMOid
PU U3YUYECHUH OMOJIOTHH,

MOHUMAHUE CYIIHOCTA METONOB MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BATh IMOJyYaeMbIE 3HAHWSA Ui aHauu3a |
OOBSICHEHHMSI SIBJIEHUI OKPYKAFOIIETO MUPA M MPOUCXOASAMIMX B HEM W3MCHEHWH,
YMEHHE Jenarb OOOCHOBAHHBIE 3aKJIKOYCHHS HA OCHOBE HAYYHBIX (DAKTOB W
UMEIOIINXCS JAHHBIX C LENTBIO MOTYYEHHs JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HMCIOJIb30BATh OWMOJIOTMYECKUE 3HAHMS ISt
peteHust NpodJIEM B peallbHBIX )KU3HEHHBIX CUTYALUAX;

OCO3HAHME LEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYILIECCTBIISTH
MPOEKTHYIO M UCCIIEA0BATENBCKY IO AEATENBHOCTh MHANBUAYAIBHO U B TPYIIIIE,



FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTMBHOMY MOJYYEHUK) HOBBIX 3HAHWHA MO OHWOJIOTMH B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE Pe3yJbTaThl OCBOEHUST yueOHOro mpeamera «buomorus
BKIIFOUAKOT: 3HAYMMbIE i1  (OPMUPOBAHUS MHPOBO33PECHUS O0YyUaArOLIMXCS
MEXIACUUIUIMHAPHBIC (MEKIPEAMETHBIE) OOLIEHAYYHBIE TOHATHSI, OTPAKAOLINE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpa W CHCUU(PHUKY METOJOB IMO3HAHMS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIICCTBO, SHEPIHS, SIBICHHE, MPOLECC,
CUCTEMA, HAYYHBIA (DAKT, MPUHLIMI, THIMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIOJICHUE,  W3MEPEHUE,  JKCIEPUMEHT M JAPYIUX),
YHUBEPCATIbHBIC y4cOHBIC NEHCTBUS (MO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYnBaroOIIne (opmupoBanue (YHKIMOHATBHOM
IPaMOTHOCTH M COLMAIBHOH KOMIETCHIMH OOyYaromMXCs, CHOCOOHOCTh
o0yvaromumxcst UCMOJIb30BATh OCBOCHHBIC MEXK I CUUATITIMHAPHBIC,

MUPOBO33PEHUYECKME 3HAHHWS W YHUBEPCAIbHbIC y4YeOHBIE JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IPAKTHUKE.

MeTanpeaMeTHBIE PE3YJIbTATBl OCBOEHUS MPOrpamMMbl CPEIHEr0 OO0MIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Osnaaenue YHHBEPCAJbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
AeCTBUAMM:

1) 6GazoBbIe JTOTHYECKUE ACHCTBUA:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MpoOJEMy,
paccMaTpuBaTh €€ BCECTOPOHHE,

WCIOJb30BaTh MPU OCBOCHHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBINUICHUS
(aHanmM3a, CUHTE3a, CPABHEHHUSI, KiIaccu (pukanun, 0000MICHNS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TOHATHSMHA ),

OMPEACTATh LENM JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITETBHOCTH C MOCTABICHHBIMY LICIISIMU,

UCIOJIb30BaTh OMOJIOTMYECKHE MOHITHS Ui 00bACHEHUS (DAKTOB U SIBJICHUMN
>KABOH NIPUPOABI;

CTPOUTH JIOTUYECKUE PACCYKACHUS (MHAYKTHBHBIE, ACIAYKTUBHBIC, IIO
AQHAJIOTHMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATE BHIBOABI M 3AKITHOUYCHMS,

OPUMEHATh  CXEMHO-MOJCTBHBIE ~ CPEACTBA  JJIsl  MNPEIACTABICHUS
CYLICCTBEHHBIX CBS3CH M OTHOUICHHWN B U3y4acMbIX OMOJIOrMUYECKHX OOBEKTax, a



TAK’)KE  NPOTHUBOPEYM  Pa3HOr0  poJa,  BBISBICHHBIX B Pa3jIMYHBIX
WH(OPMALMOHHBIX UCTOUYHUKAX;

pa3padaTeiBaTh MJIAH PEIICHUS MPOOJEMBI ¢ YYETOM aHAIM3a UMEIOIMXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEACTBUAN ACITETbHOCTH,

KOOPAVMHHUPOBaTh M  BBINOJHATH PAdOTy B YCJIOBHSX  PEATBHOIO,
BUPTYAIBHOIO 1 KOMOMHUPOBAHHOTO B3aUMOACHCTBHS,

Pa3BUBATh KPEATHBHOE MBILICHAE TP PELICHUM KU3HEHHBIX MPOOIIEM.

2) 6a30BbIC HCCJICA0BATEILCKHE ICTICTBHSA:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW M MPOCKTHON NEATEIBHOCTH,
HABbIKAMHU  paspellicHust MpoOJIeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TOMCKY METOJIOB PEIIEHUS MPAKTHYECKUX 3a/1a4, MPUMEHEHUIO
PA3IMYHBIX METOJOB MO3HAHUS,

UCMOJIb30BaTh PA3JMYHbIC BUABI JEATEIILHOCTH MO TMOJYYCHHIO HOBOIO
3HAHWS, €r0 WHTEPNPETAlMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTyalMsIX, B TOM YUCJIE TPHA CO3JaHUH YUYECOHBIX M COLMAIbHBIX MPOEKTOB;

(opMUPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMU U METOJIAMMU,

CTaBUTh W (HOPMyJIHpPOBaTh COOCTBEHHBIC 3aJauyd B 0OPa30BATEIBHOMN
JESATEILHOCTH W KU3HCHHBIX CUTYalHsX;

BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBS3M W AKTyaJIM3MPOBATh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ PEIICHUS, HAXOAWTh apryMEHThl IS J0KA3aTeNbCTBA
CBOMX YTBEPKICHWH, 3a1aBaTh MAPAMETPhl U KPUTEPUN PEILEHUS,

AQHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3a7aud  Pe3yJbTarhl,
KPUTHYECKH OLICHUBATh WX JTOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYALUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBII MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPOECCHOHAIIBHYIO CPEY;,

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIIBHYI0 M MPAKTHYECKYHO 00nacTv
YKU3HEEATEIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJCH, MPEUIaraTh OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a4M, TONMYCKAIOIINE aTbTCPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MHPOPMALMK (TEKCTE Y4eOHOro
nocoOus, HAY4YHO-NOMYJISIPHOM JIMTEparype, OMOJOTMYECKUX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbBIX, B WHTEpHETE), aHAIM3HPOBATh



WH(OPMALMIO PA3IMYHBIX BUOB U (POPM MPEACTABICHUS, KPHTHYECKH OLICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCT;

(opMyMpoOBaTh 3aMPOChl U MPUMEHATH PA3TUYHBIE METOMbI MPH MOUCKE U
otOope OMoJIornuecKoi MHMOpMaIi, HEOOXOUMOM JUIsl BBHITOJIHEHHUST YYEOHBIX
3aj1ay;

nprOOpETaTh ONBIT MCHOJB30BAHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO UCHOJB30BaHUS PA3IMYHBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSITETbHO ~ BBIOMPATh  ONTUMAIBbHYKO  (OPMY  MPEACTABIICHUS
Ononornueckoil HHGopMaluu (CXemsl, rpaQuKy, AUArpaMMBbl, TaOJIHALbI, PUCYHKH
" Ipyroe),

UCIOJb30BaTh HAYYHBIA SI3bIK B KAyeCTBE CpPEACTBA mNpu padoTe ¢
Ononornueckoii mH(pOpPMaUMEH: TNPUMEHATH XUMHUYECKHE, (PHU3MYECKHE W
MAaTEMaTHYECKAE 3HAKH W CUMBOJIbI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMUYECKHE  CPEJICTBA
HATTSAHOCTH,

BIQJCTh  HABBIKAMM  pACMO3HABaHWs M 3alMThl  MHQpOpPMALUH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OgyageHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) oOienne:

OCYILIECTBIISATH KOMMYHUKALIMA BO BCEX c(hepax KU3HU, AKTUBHO YUYaCTBOBAThH
B JIMAJIOTE WM JUCKYCCHH TO CYIIECTBY OOCYKIAEMOW TeMBbl (YMEHHME 3a/1aBaATh
BOMPOCHI, BBICKA3bIBATh CYXICHHS OTHOCHUTEIBHO BBINOJHEHHUS MpEiaracMoin
3a/1a4M, YYUTHIBATH UHTEPECHl U COMIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaiora Wik JUCKYCCHH ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOMICHWS, MOHUMAaTh 3HAYCHUE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CUTYALWH,
YMETh CMATYaTh KOH(PIUKTHI U BECTH MEPETOBOPHI;

BJIAQJICTh PA3JIMYHBIMU CHOCOOAMH OOIICHUS W B3aUMOJCHCTBUS, TOHUMAThH
HAMEPEHUS IPYTUX JIFOJACH, MPOSBIIATH YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU (popMe POopMyarpoBaTh CBOM BO3PAKCHHS,

PA3BEPHYTO W JIOTHYHO M3JaraTh CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BaTh MPEUMYLIECTBA KOMAaHAHOW M WHIWBUIYaIbHON
pabOThI MPU PEHICHUM OMOJIOTHYECKON MTPOOIEMBI, 00OCHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYNINOBBIX (POPM B3aMMOJECHCTBUS NPU PELIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATWKy W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
WHTEPECOB M BOBMOKHOCTEN KAKIOTO YeHa KOJUICKTHBA,



[PUHUMATh  LEJIU  COBMECTHOM  AEATENBbHOCTH, OPraHU30BLIBATH WU
KOOPAUHHUPOBATH JEUCTBUA 110 €€ MOCTHIKEHWIO. COCTaBIATH IUIAH ACHCTBHM,
pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHMUBATh KA4e€CTBO CBOEr0 BKJIAJa M KKAONO Y4YaCTHHUKA KOMAaHIbI B
o0UIMid pe3ynpTar no pa3padoTaHHBIM KPUTEPHSIM;

npeiarartb HOBBIE TIPOEKTHI, OLEHHMBATh HACH C TMO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTHYECKON 3HAYUMOCTH,

OCYILECTBJIATE [MO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYaUUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, OBITH MHULIMATHBHBIM.

OBJ1aiecHHE YHHBEPCAJIBLHBIMH PEryJIsITHBHBIMH JCHCTBUSIMU:

1) camoopranusanus:

UCMOJb30BaTh OMOJOTMYECKUE 3HAHWS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HCHHBIX U YUECOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
VCTAHOBKH B CBOMX ACHCTBHUAX M MOCTYIKAxX [0 OTHOLIEHHUIO K JKUBOM MPUPOIE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAIOIIUX,

CaMOCTOAITENBHO OCYLIECTBIIATE [MO3HABATENBHYIO JIEATEIIBHOCTD, BBISABIATH
npoOIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENbHOCTH U )KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSITEIBHO ~ COCTAaBJATh IUIAH PELIECHUST NOPOOJIIEMbI C  YYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacpsITh PpaMKX YY4EOHOTO MPEIMETA HA OCHOBE JIMYHBIX MTPEIMTOYTEHUH;

JIeNIaTh OCO3HAHHBII BBIOOD, apryMEHTUPOBATh €ro, Opark OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBAaTh (POPMUPOBAHUIO M TMPOSIBICHUIO MIUPOKOH JPyAMLIIMHA B
pa3HbBIX O0JIACTAX 3HAHWMNA, TMOCTOSHHO TMOBBIIIATE CBOW 0Opa3oBaTENbHBIA U
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalWsM, BHOCUTH KOPPEKTUBBLI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJCTh HABBIKAMM  [O3HABATEJIbHONH  peduekcnn  Kak  OCO3HAHWs
COBEPIIAEMBIX JCUCTBUA W MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB M
OCHOBaHWi, UCMOIB30BaTh NPUEMBI PEQIICKCHM /Il OUEHKM CUTYallMH, BBIOOpa
BEPHOIO PELLICHHUS,

VMETHb OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PELICHUA MO MUX
CHWDKEHHIO;



NPUHUMATL MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTaTOB
NEATENBHOCTH,

3) npuHsiTue ce0s U APYTHUX:

NPUHUAMATE Ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATL MOTHBBI W aQPryMEHTHl JPYIMX IMPU AQHAIKA3E PE3YJbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHMs mporpammbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIHOHAKOT CIEHUPHUECKAE U y4eOHOT0 npeaMeTa « brosiorusy
HAYYHbIC 3HAHWS, YMEHUS U CNOCOObI NEHCTBUIA O OCBOCHUIO, HHTEPIPETALNN U
npeoOpa3OBaHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJIYYCHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWHA B PAa3MUYHBIX yYEOHBIX CUTYalUHIX, 4 TAKXKE B PEAIbHBIX
JKU3HEHHBIX CUTYalMsX, CBA3AHHBIX ¢ Owosiorueid. B mporpamme mnpeamMeTHbIE
PE3yABTaThl IPEACTABIICHBI 110 TOAaM O0yYCHHSI.

[TpeaMeTHbIE pe3yapTaThl OCBOCHUsT yueOHOro npeamera «buonorus» ¢ 10
Knacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHWUNA O MECTE M PO OMOJOTUM B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA U HAYYHOIO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTUE OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JJIsl PEICHUS )KU3HEHHBIX 3a/1a4,

YMECHHE PACKPBIBATh COACPKAHUE OWOJIOTMYECKUX TEPMHHOB M TOHSTHA:
JKU3Hb, KJIETKA, OpraHu3Mm, MeTadoau3M (OOMEH BEIIECTB W MPEBPALLCHUE
SHEPruM ), TOMEOCTa3 (CaMOPETYJISALMS), YPOBHEBAsSI OPraHU3ALMS JKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKIIMS ), HACIEICTBEHHOCTh, U3AMEHYMBOCTh, POCT U
Pa3BUTHE;

YMECHHE H3JlaraTb OWOJIOTHYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHas,
MYTAaUMOHHAs, LECHTpPAJIbHAas J0rMa MOJICKYJISpHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u yueHus (0 LeHTpax MHOTooOpasusi u
NPOUCXOXKACHUS KYJbTYpHbIX pacteHuii H. M. BaBuiiosa), onpeaensars rpaHuLibl
UX MTPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJOTHM: HAOIIOJCHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBIICHWH, OpraHu3auus W MPOBEICHUE
OMOJIOTMYECKOTO ~ DKCIEPUMEHTA,  BBIABM)KCHWUE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIY HCCIECAYEMBIMU BEIMYMHAMM, OOBSCHEHUE MMOJYYECHHBIX



PE3YABTATOB, HMCIOJB30BAHHBIX HAYYHBIX MOHATHI, TEOPUH WM 3aKOHOB, YMECHHWE
JIeNIaTh BBIBOJBI HA OCHOBAHUH MOTYYEHHBIX PE3YJIBTATOB,;

YMEHHE BBIJCNATh CYLIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT W
3YKapuoOT, OAHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHHUS SHEPTUU B KIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHUS, PA3MHOKCHHS, WHIAMBUAYAIBHOIO PA3BUTHS  OpPraHmM3Ma
(OHTOTEHE3),

YMECHHE MPUMEHSATH MOJIYYEHHbIC 3HAHUS IJi1 OOBICHEHUS OMOJOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEIICHUN B MOBCEIHEBHOU
JKU3HM C LENbro  oOecreueHus O€30MacHOCTHM CBOETO 3A0POBbS M 3J0POBbS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS] HOPM TPAMOTHOTO MOBEJACHMS B OKPYKAOLICH
OPUPOIHOM Cpesie, MOHUMAHUE HEOOXOIMMOCTH MCMOJIb30BAHUS JTOCTHXKEHUH
COBPEMEHHOW  Owomorum W OMOTEXHOJIOTHIA ~ UIsl  PalMOHATIBHOTO
IPUPOIONOTIB30BAHUS,

YMECHHE PEIIaTh JJICMECHTAPHBIE TEHETMYECKUE 3ala4yd HA MOHO- H
JUTUOPUIHOE CKPEIIMBAHWE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPEUIMBAHMs /Il MPEACKA3aHWs HACICIOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMECHHE BBIMOIHATEH JIAOOPATOPHBIE M MPAKTHYECKHE PadOThI, COONIOAATH
npasuia npu padoTe ¢ y4eOHBIM U Ja00PaTOPHBIM 000PY0BAHUEM;

YMECHHE KPUTHYECKHM OLEHUBATh W WHTEPHPETHPOBATH WHPOPMALUIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKJIFOYAMOIIYK) [ICEBJOHAYYHBIE 3HAHWS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMK, HAYYHO-TOMYJISIPHBIC
MaTepUabl), STUYECKUE ACMEKTHl COBPEMEHHBIX MCCIEAOBaHWN B OWOJIOTHH,
MEULMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC MMHCHMEHHBIE M YCTHBIE COOOLIEHMS,
00001ass OUOJIOTMYECKY0 HH(POPMAIMIO M3 HECKOJIBKUX MUCTOYHUKOB, FPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

[TpenMeTHbIE pe3yabTaThl OCBOCHUsT yueOHOro npeameta «buonorus» ¢ 11
Knacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHMS, O BKJIAAE POCCHMCKUX W
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTME OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a/a4,

YMECHHE PACKPBIBATh COACPKAHUE OWOJIOTMYECKAX TEPMHHOB M TOHSTHMA:
BU/JI, MOMYJIALUS, TeHO(POHA, 3BOJNIOLMS, ABHXKYIIHAE CHIIBI ((PAKTOPBI) SBOJIFOLINAH,
IPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000PA30BAHUE, DKOJIIOTHUYECKUE (DAKTOPSI,



DKOCHCTEMA, TMPOAYLUEHTH, KOHCYMEHTBHI, PEAYLECHTHI, LENM  MHUTaHUs,
AKOJIOTMYECKas MupamMua, OMOreoneHo3, onocdepa,

YMECHHE W3JIaraTb OMOJOTHYECKHE TEOPHH (SBOJIOLMOHHA Teopus Y.
JlapBuHa, CHHTETHYECKAss TEOpUsl SBOJIIOLMHK), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonacrtea K. M. bapa, depenoBaHusi rjIaBHbIX HaMpaBiICHUN U
nyteid >Bomomn A. H. CeeprioBa, yuenust o ouocepe B. Y. BepHaackoro),
OMPENIENIATh TPAHUILIBI UX PUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIAJAECTh METOJAMHU HAYYHOTO TO3HAHUS B OMOJIOTHM: HAOIIOACHUE U
OIMMCAHUE >KUBBIX CHUCTEM, TPOILIECCOB W SBJCHWMA, OpraHu3alus ¥ MPOBEACHUE
OMOJIOTUYECKOTO  SKCIIEPUMEHTA,  BBIIBMXKEHME  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HUCCIECAYEMBbIMUA BEIMYMHAMH, OOBSICHEHUE TMOJYYEHHBIX
PEe3y/bTAaTOB, MCIMOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUM M 3aKOHOB, YMEHHE
JieNIaTh BHIBO/IbI HA OCHOBAHUU MOJTyUYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKUA CTPOEHUS OMOJOTMYECKUX
OOBEKTOB: BUJOB, MOMYJSALUA, MPOAYLUEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreOLEHO30B M JKOCUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
W3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpA, BHUI000pA30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHu3MoB, JEHCTBUS SKOJIOTMYECKMX (DAKTOPOB HAa OpraHu3Mbl, MEpeHoca
BEIIECTB M TOTOKA HDHEPrUM B DKOCHCTEMAX, aHTPOMOICHHBIX WM3MEHEHUI B
BKOCUCTEMAaX CBOEH MECTHOCTH, KPYroBOpPOTa BEHIECTB M OMOTN€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHUE TPUMEHSATH MOJIyYEHHBIE 3HAHUS Al OOBSICHEHUS OMOJOTHYECKUX
MIPOLIECCOB U SIBJICHUN, JUIA NMPUHATHS MPAKTHYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro o0ecreueHus Oe30MacHOCTH CBOETO 3A0POBbs M 3I0POBbS
OKPY>KarOIIUX JIFOACH, COOMOAEHUS] HOPM TPAMOTHOTO MOBEJACHUS B OKPYKAOLICH
OPUPOAHOIN cpele, MOHMMaHWE HEOOXOAMMOCTH WCHOb30BAHUS JOCTUKEHUHA
COBPEMEHHOM OMOJOTHH ISl PAMOHATILHOTO MPUPOAONOIb30BAHUS,

YMEHHE PEIIaTh 3JIEMEHTAPHBIC OMOJIOTMYECKUE 337a4M, COCTABIIATH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LICTTA NIUTAHHUS ),

YMCHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHUYECKHE PadOThl, COONIOAATH
npasusia npu padoTe ¢ yueOHbIM 1 1a00paTOPHBIM 000PYA0BAHUEM,

YMEHUE KPUTUYECKM OLEHMBATh W WHTEPOPETUPOBATH HMH(POPMALIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKJIFOYAMOIIYK) [ICEBJOHAYYHBIE 3HAHWS W3
Pa3IMYHBIX UCTOUHUKOB (CPEACTBA MAacCOBOM MH(OpMAaIMK, HAYYHO-TIOMYJISPHbIC
Marepuaibl),  paccMaTpuBaTb  [JI0OAIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH TIO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

YMEHHUE CO3[1aBaTh COOCTBEHHBIE THCbMEHHBIE W YCTHBIE COOOUICHUS,
00001as OUOJIOTMYECKY0 MH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.
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Hyxneunosslie kucnotel. AT®

HCTOpI/Iﬂ U METObI U3YUCHUSA
kieTkn. KiaetouHas TEOpUA

Krerka xak nenoctHas KuBast
cucreMa

CtpoeHue 3yKapuOTHIECKON KJIETKH.
JlaboparopHast padbota Ne 2
«H3y4yenune cTpoeHus KJIETOK
pacTeHHid, J)KUBOTHBIX, TPHOOB U
OakTepuii Mo MUKPOCKOIIOM Ha
TOTOBBIX MHKPOIIpENnaparax 1 ux
OTTHCAHHE»

(OOMeH BeLlecTB Wik MeTaboInu3M
dorocuHTe’. XEMOCUHTES

DHepreTudeckuii oOMeH

KuzHeHHbIN UK KJeTKU. [lenenue
kJeTku. Mutos. JlabopaTopHasi
pabota Ne 3 «Habnronenne Mutos3a B
KJIETKaX KOHYHKA KOPEIKa JIyKa Ha
TOTOBBIX MUKpPOMpEnapaTax»

Buocunres Oenika. Peaknus
MaTPUYHOTO CHHTE3a

Tpancnsus — 6nocunTe3 OenKa

Hexknerounbie popmbl )KU3HH —
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BUPYCBI

@opMBbI pa3sMHOKEHUS] OPTAHU3MOB

Meiios

OO0pazoBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OTJI0IOTBOPEHHE.
JlabopartopHast padora Ne 4
«H3yyenune cTpoeHus MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHUKpOTpenapaTax»

HnauBunyanbHOE pa3BUTHE
OpraHu3MOB

I'enetnika — Hayka o
HACJIECTBEHHOCTU U U3MEHYHUBOCTH

3aKOHOMEPHOCTU HACJIEAOBAHUS
npu3HakoB. MoOHOTHOpHUIHOE
CKpEeLINBaHHE

JurubpunHoe cKpeluBaHue. 3aKOH
HE3aBUCUMOTO HACJIeJOBAHUS
NPU3HAKOB

CuenneHHoe Haclen0BaHNE
npusHakoB. Jlaboparopuas padora
Ne 5 «HM3yuenue pe3ynbTaTos
MOHOTHOPHUIHOTO U TUTHOPHIHOTO
CKpEeLINBaHUs Y APO30(UIIBI HA
TOTOBBIX MHKPOIIpErnapaTax»

T'enetuka mosna. Hacinenosanue
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29

30

31

32

33

34

MPU3HAKOB, CHCTIJICHHBIX C IMMOJIOM

H3menuunBocts. HenacnencreenHas
U3MeHYNBOCTD. JlabopaTopHas
pabota Ne 6. M3yuenue
MOIU(PUKAITMOHHOW U3MEHYUBOCTH,
MOCTPOEHUE BAPUALMOHHOTO psilla U
BAPUALIMOHHON KPUBOM»
HacnenctBeHHass UI3MEHUUBOCTD.
JlaboparopHas pabora Ne 7.
«AHamM3 MyTaluii y 1po30( bl Ha
rOTOBBIX MUKpPOIIpEnapaTax»

T'enetnka yenoBseka

PesepsHbrii ypok. O0o0menne no
teme «HacnencteeHHOCTD U
HU3MCHYUBOCTH OPraHU3MOB»

Cenexuus Kak Hayka U Iporecc

MeTtonbl U JOCTUKEHHUS CENEKLINU
PACTEeHUI U )KUBOTHBIX

buorexHonorus kak orpacib
MPOU3BO/CTBA
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Koanuecr:
Ne
Tema ypoxa
n/n Bcero
DBOIOLUS U METOMBI €€ N3YUEHUS 1
Hcropus pasBuTHs NpenCcTaBICHUN |
00 3BOMIOIIMU
MukposBoJroLUs 1
[MonynAuus kak 31eMeHTapHas
€IMHULA BUJA U 3BOJIOLHH.
Jlaboparoprast pabota Ne 1 1
«CpaBHeHME BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPHIO»
JIBIOKy1IHE CHITHI (3JIEMEHTapHBIE !
(aKTOpPBI) SBOJIOIUH
EctectBeHHbIi 0TOOp U ero (opMBI 1

PesynpTate! 3BOMIOLUN:
pUCNIOCOOJIEHHOCTh OPTaHU3MOB U
BUn000pasoBanue. JlabopartopHast
pabora Ne 2 «Onmcanue
NPUCTIOCOOJIEHHOCTH OPraHU3Ma U €€
OTHOCHTEJIBHOTO XapaKTepay

Hanpasnenus u nytu
MaKpO3BOIIOLUU
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HeobpaTumocTs 3BOMO NN

HCTOpI/Iﬂ JKU3HU Ha 3eMJIE U METObI
€€ n3yueHus

rI/IHOTe?)bI HpOI/ICXO)KI[eHI/Iﬂ JKHU3HHU
Ha 3emiie

PazBurue xxu3Hu Ha 3emiie 1o 3pam 1
nepuoaam

OCHOBHBIE 3TaITbl YBOJIFOLIIH
PaCTUTENBHOTO U JKUBOTHOTO MHUDA.
IIpakTrueckas padora Ne 1
«H3y4eHne NCKomaeMbIX OCTAaTKOB
PacTeHUH U KUBOTHBIX B
KOJUTEKLIHSIX )

CoBpemMenHast cucrema
OpPTaHMYECKOTO MHpPa

DBOJIIOLIUS YEJIOBEKA (aHTPOIIOTeHE3)

JABmkyiiue cuibl ((pakTopbl)
aHTPOIOTeHe3a

OCHOBHbBIE CTAOUHU IBOJIFOLINNA
YeJoBeKa

UYenoseueckue pachl U IPUPOIHBIE
aflanTalluy 4eJ0BeKa

PesepBHbrii ypok. O6obuienne no
Teme «Bo3HUKHOBEHHE U pa3BUTHUE
JKU3HU Ha 3emMiie»

DKONOTrus KaKk HayKa

Cpenpbl 0OUTaHUS U SKOJIOTHUECKUE
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bakTops!

Abnornueckue GaxkTopsL.
Jlaboparopnast pabora Ne 3.
«Moponoruueckne 0COOEHHOCTH
pacTeHul U3 pa3HbIX MECT
oburanusy. JlaboparopHas pabora
Ne 4. «BausiHue cBeTa Ha pOCT U
Pa3BUTHE YEPEHKOB KOJIEyCay

buornueckue paxropsl

DKOJIOTHYEeCKUE XapaKTEePUCTUKU
nomnyJsinun. Ipaktnueckas pabora
Ne 2 «Iloncuér nnorHoctu
TIOTTYJISILIMI Pa3HBIX BUIOB
pacTeHHI»

CoolmecTBa OpraHu3MOB —
OnoreHo3

DKOIOrIUECKUE CUCTEMBI
(3KOCHUCTEMBI)

OCHOBHBIE TIOKA3aTENN SKOCUCTEMBI.
DKoNoruyeckue mupaMubl.
CsoiicTa 3xocucteM. Cykueccus

IIpuponHble 3KOCUCTEMBI
AHTPOTIOT€HHBIE 3KOCHCTEMBI
buocdepa — rnodanbras
3KOCUCTEMa 3eMiln
3aKOHOMEPHOCTH CYLIECTBOBAHMUSI
ounocdepsr
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Cocy1iecTBoBaHue NPUPOALI U
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YeJIOBEYECTBA

PesepeHblii ypok. O0o0mIeHNe TeMbl
34 «Co0011ecTBa U 3KOJIOTHUECKUE
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