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HOACHUTEJBHASA 3AIINCKA

[Tpn pazpaGoTke mporpaMmbl MO OHOJIOTMH TEOPETHYECKYH) OCHOBY AJIs
ONpEACTIEHUST MOAXOM0B K (POPMHPOBAHHUIO COACPXKaHHWS y4eOHOro NpeaMeTa
«buosorusty  coctaBuiM: KOHUentyaiubHele mnonokenus DIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, COACPKAHWS, peE3yJIbTaTOB OOydYeHUs W
TpeOOBAHMI K YPOBHIO MOATOTOBKM BBIMTYCKHUKOB, TTOJIOKEHUST 00 OOMIMX LEIIX U
OPUHLAMNAX, XAPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHCTEMbI CPEIHETO
obmero oOpazoBanusi B Poccuiickoii denepanuu, a TakKe MOJOKEHUS O
cnenu@uke OMOJIOTUH, €€ 3HAYCHUN B MMO3HAHUM YKUBOI MPHUPOIBI U 0OECTICUEHUH
CYLIECTBOBAHMSI YEIOBEUECKOro oOuiecTBa. COrNMACHO HA3BAHHBIM TOJIOKEHUSIM,
OIpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno OwosorMm HaéT MPEACTABICHUE O UENIx, 00 oOumen
cTparerud OOY4YEHMs, BOCIHMTAHWS 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 BHYTPUIPEAMETHBIX CBSI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MPOoLECcca, BO3PACTHBIX 0COOEHHOCTEN 00y YaroIInXCsl.

B mnporpamme mnmo OWONOrMM TakKe YUYMTHIBAKOTCS TpPeOOBaHUSA K
IUIAHAPYEMBIM JINYHOCTHBIM, METANPEIAMETHBIM M TMPEAMETHBIM PE3yJbTaTaM
oOyueHuss B (POPMHPOBAHUM OCHOBHBIX BHJIOB  y4YEOHO-ITO3HABATEIIBHOM
JEATENBHOCTH/YYEOHBIX JEHCTBUI OO0YydYarIMUXCs MO OCBOCHUIO COJCPKAHUS
OHOJIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii yPOBEHB) pEATM30BaH
OPUHLAIN MPEEMCTBEHHOCTH B M3YUYCHHMM OwWoNIorWM, Onaromaps 4emy B HEH
OPOCMATPUBACTCS HAMpPABJICHHOCTh HA Pa3BUTHEC 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMN JIMYHOCTH, SKOJOTHYECKOTO MBILUICHUS, MPEACTABIEHUI O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKPY>KArOLICH MPUPOAHON Cpele.
[ToaTomMy Hapsaay ¢ M3yYeHHEM OOMICOMOIOTMUYECKUX TEOPH, a TAKXKE 3HAHUN O
CTPOEHHH >KMBBIX CUCTEM PA3HOTO PaHra M CyIIHOCTA OCHOBHBIX MPOTEKAOIIAX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YIEJICHO BHUMAHUE MCIOJIb30BAHUIO
NOJTYYEHHBIX 3HAHWNA B MOBCEAHCBHOMN >KU3HM JJIs1 PEIICHUS NMPUKIAIHBIX 3324, B
TOM 4ucie. NPOQUIAKTUKA HACJIECICTBEHHBIX 3a00JIEBAHUI YENIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUs 3KOJIOTHYECKA
LEJIECO00PA3HOr0 TMOBEACHUS B OKPYXKAKOIIECH NPUPOIHON cpeae, aHamm3a
BIIMSIHUSL XO3SHCTBEHHOW ACITETLHOCTH YEJIOBEKA HA COCTOSHUE MPUPOAHBIX U
MCKYCCTBEHHBIX 3KOCUCTEM. Y CHIICHUE BHUMAHUS K MPUKJIAAHON HAMPaBIEHHOCTH
yueOHOro npeamera «buosorusy MpOJMKTOBAHO HEOOXOIUMOCTBIO 00€CIECUEHUs



YCJAOBUHM ISl pellICHUs] OJHOM M3 aKTyaJIbHBIX 33124 MIKOJIBHOTO OMOJIOTHYECKOTO
oOpasoBaHMs, KOTOpas mpeamonaracT (OPMUPOBAHME Yy  OOyYaKOIIUXCS
CMOCOOHOCTH aJanTUPOBAThC K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

Bbuosioruss Ha ypoBHE cpenHero oomero oOpa3oBaHUsl 3aHMMAET BAXKHOE
MecTto. OHa oOecrieunBacT (POPMUPOBAHUE Y OOYYAKOUIMXCS MPEACTABICHUNA O
HAY4YHO! KapTHMHE MHpPA, PaclIMpseT U 000OLIACT 3HAHUS O KUBOW MpHUpone, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allid W HBOJIOLMH, CO3AAET
yCJAOBHUS  JJis: TO3HAHUS  3aKOHOB  SKMBOW  Mpupoibl, (HopMupoBaHus
(YHKIIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOr0 obOpasa
YKU3HU, IKOJIOTMUECKOTO MBILILIEHUS, IICHHOCTHOTO OTHOLLIEHUSI K JKUBOM PUPOIE
U YEJIOBEKY.

Bonblioe 3HaYeHnE OUOJIOTUS UMEET TAKKE JUTsl PEIIEHUS] BOCOUTATEIBHbBIX U
pa3BHBAKOIIMX  3aJa4  cpeaHero  oOmero  oOpa3oBaHUs,  COLMAIN3alUA
oOyuaromuxcs. M3yuenne Ononorun odecneynBacT yciuoBus s (pOpMHPOBaAHUS
UHTEJUIEKTYaJIbHBIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYPbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
PEJCTABJCHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YaCTHOCTH, (PUUKU, XUMUU
u reorpadpuu. HazpaHHbie MOJOKEHUS O MPEAHA3HAYEHMHM Y4eOHOro MpeaMera
«buosiorus» CcOCTaBWIM OCHOBY [Uis OMPEACTCHHUS TOAXOA0B K OTOOpY W
CTPYKTYPUPOBAHUIO €ro COJAEpKaHWs, MPEACTABJICHHOTO B MPOrpaMMme o
OHMOJIOTHH.

Ot0op conepxaHust ydyeOHoro npeamera «buosiorus» Ha 0a30BOM ypPOBHE
OCYLIECTBIIEH C MO3UIMHI KYJIbTYPOCOOOPA3HOIO MOJAXOAA, B COOTBETCTBUHU C
KOTOPbIM O0OyYaroluecs MOHKHBI OCBOMTH 3HAHUWS W YMEHUS, 3HAYUMBbIE JJis
(dopMupoBaHus OOUICH KyJIbTYphI, ONPEACISAIONME AJECKBATHOEC TMOBEACHHE
YeJIoBeKa B OKPY>KaKoLIeH MPUPOJHO# cpenie, BOCTPeOOBAHHBIE B MOBCEAHEBHOMN
JKU3HM M TPAKTUYECKON AesaTenbHOCTH. Oco00€ MECTO B 3TOH CHCTEME 3HAHWMA
3aHUMAIOT HJIEMEHTHI COJIEPIKAHUSI, KOTOPBIE CITY>KaT OCHOBOM 151 (POpPMUPOBAHMSI
MIPEICTABIICHAN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHpa |
LHEHHOCTHBIX  OpPUEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  FyMaHU3alluu
OHOJNIOrMYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHUE COJEpKaHUs Yy4eOHOro marepuajia B HporpaMmMme Io
OMOJIOTUM  OCYIIECTBJCHO € YUYETOM TPUOPUTETHOTO 3HAUEHMs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSX JKMBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHU3alluu U
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOro npeameTa « buonorus»
BBIJICTICHBI CJIEIYIOUINE CONIEpKaTeabHble TUHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOTO Mo3HaHus», «Kierka kak Ouoniornyeckas cucrema», «OpraHu3M Kak



ounonoruueckas cucrema», «CucreMa ¥ MHOrooOpa3ve OPraHUYECKOTO MUPAY,
«OBOJTIOLUS KUBOH MPUPOABL, « IKOCUCTEMBI M MPUCYLINE UM 3aKOHOMEPHOCTHY.

Llens w3yueHus yuyeOHOro npeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIAJcCHHE  OOYyYarOIMMHUCS  3HAHUSMHU O  CTPYKTYPHO-(PYHKIMOHAIBHOMN
OpPraHM3allM >KMBBIX CHUCTEM PA3HOTO0 paHra W MNPUOOPETCHHE YMEHMIA
UCIOJb30BaTh 3TH 3HAHWS HJsi TPAMOTHBIX JEHCTBUII B OTHOLICHWM OOBEKTOB
’KUBOW TPUPOJIBI U PEIICHUS PA3TUYHBIX KM3HEHHBIX MPOOJIEM.

JlocTKeHrE 1enm u3ydeHust yueOHoro npeaMera «buonorus» Ha 6a3o0BOM
YPOBHE 00ECTIEYNBACTCS PEIIEHUEM CIEAYOIIUX 3a/1a4:

OCBOEHME OOYYArOUIMMKCS CHUCTEMBbI 3HAHWA O OWOJIOTMYECKHX TEOPHUSIX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYKAIUX OCHOBOM
s (POPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTUHE MHpa, O
METOJIaX HAyYHOTO MO3HAHMS, CTPOCHUH, MHOT000pa3uu U OCOOCHHOCTSIX YKUBBIX
CUCTEM PA3HOr0 YPOBHS OPraHM3alliH, BHIAAKOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(opmupoBaHue y 0OydarOIIUXCsl TMO3HABATEIBHBIX, WHTEIIEKTYAIbHBIX W
TBOPUYECKUX CIMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O MYyTSIX Pa3BUTUS B
OMOJIOTMM HAy4YHBIX B3MISIAOB, WAECH M TOIXOJ0B K M3YUYEHHUIO KUBBIX CUCTEM
PAa3HOr0 YPOBHSI OpraHU3alliu;

CTAaHOBJIEHHE Yy oOOyvarommxcs oOwied KyabTypsl, (YHKIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBACHATh M OLICHUBATH SIBJICHHS OKPYXKAIOLIETO
MHpa JKABOM MNPUPOJALI HA OCHOBAHWUM 3HAHWWA W OMNbBITA, MOJTYYEHHBIX MPH
U3y4eHU U OMOJIOTUN,

(¢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
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOIEHUS STUUECKHUX
HOPM IIPY MPOBEIEHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;

OCO3HAHUE LICHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TIOBBIMICHUS YPOBHS
AKOJIOTMYECKOH KYJIBTYPHI, 111 ((OPMHUPOBAHMS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH MOCJICICTBUI CBOEH AEATEIBHOCTH MO OTHOLIEHUIO K OKPY KAOLIEH Cpele,
COOCTBEHHOMY 3J0POBbIO, OOOCHOBAHWUE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

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



JIiist u3ydeHust OMONOruy Ha 0OA30BOM YPOBHE CPEAHEr0 0OLIEro 0Opa3oBaHus
orBoauTtcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kmacce — 34
yaca (1 yac B HeZIEN0).



COAEPKAHUE OBYYEHUA
10 KUIIACC

Tema 1. buosiorust Kak HayKa.

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

MeTo1bl MO3HAHUS KUBOH MTPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, ONTUCAHUE,
U3MEpeHe, Kiaccu(ukalnms, MOACIMPOBAHUE, CTaTHCTUYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

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

TaGnmuupl 1 cxeMbl: «MeTObI MO3HAHUS KUBOH TPUPOIBD).

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

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

Tema 2. JKuBble cHCTeMbI U HX OPraHU3A M.

KuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET M3ydeHHs Ononoruu. OTnudne
JKUBBIX CUCTEM OT HEOPraHMYECKOW MPHPOIBI.

CpolicTBa OMOCUCTEM U MX pa3zHOOOpazne. YPOBHU OpraHu3alii OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, IOMYJIAIMOHHO-
BUJIOBOM, 3KOCHCTEMHBIN (OMOTeOUEHOTUYECKUH ), OMOCHEPHBIA.

JlemoHcTpanum:

TaGmuupl 1 cxembl: «OCHOBHBIE MPU3HAKK YKU3HW», « Y POBHU OPTraHU3ALNAN
JKABOM IIPUPOIEIY.

O6opynoBanue: Moaenb Mojekybl JTHK.

Tema 3. Xumu4eckuii COCTaB H CTPOCHHE KJIETKH.

XWAMHAYECKUI COCTAB KIETKH. XUMHYECKHE SJIEMEHTBI. MaKpPOAJIEMEHTHI,
MUKPO3JIEMEHTHI. BO/1a 1 MUHEPAJIBHBIE BEIICCTBA.

OyHKIMKA BOABI M MUHEPABHBIX BEHIECTB B KieTke. [logmepskanue
OCMOTHYECKOr0 OanaHca.

benku. CocraB u cTpoeHue OENKOB. AMUHOKMCIIOTBHI — MOHOMEPBI OEJIKOB.
He3zameHUMBIE W 3aMEHUMBIE AMUHOKHUCIIOTHL. AMUHOKHCIIOTHBIH COCTaB. Y POBHHU
CTPYKTYpPBl OCIIKOBOH MOJNEKYJbl (TIEPBHYHAS, BTOPHYHAS, TPETHYHAA M
YETBEPTUYHAS CTPYKTypa). XUMHYECKME CBOiicTBa OcnkoB. buonornueckne
(yHKIMH OEJIKOB.

depMeHTB — OHONOrMyeckue Karaausaropel. CTpoeHue (QepMeHTa:
aKTUBHBIM 1EHTp, cyOcTparHas crneuuuuHoctb. KodepmeHnTel. ButamuHBL
O1mnunst PepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.



Yrneponael:  MoHOcaxapuabl  (TJIFOKO3a, pudo3a W J€30KCHpru003a),
aucaxapuabpl  (caxapo3a, JIaKTo3a) M mojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI0103a). bronornueckne GyHKIUU YIIIEBOIOB.

Jlunuaer:  Tpurnuuepuasl, (ochommnuasl, crepouasl. [UAPOPUITEHO-
ruapodoOHble  cBOiicTBA. buonornueckne QyHkumm JmMnuaoB.  CpaBHEHHE
YIJIEBOIOB, OCIKOB M TUMUAOB KAK HCTOUHUKOB SHEPTUU.

Hyxnennoseie kucmorel: JIHK wn PHK. Hykmeoruasl — MOHOMEpSI
HYKJICHMHOBBIX KHCHOT. Ctpoenne u pynkumn JJHK. Ctpoenne u ¢pynkummn PHK.
Buasl PHK. AT®: crpoeHue u pyHKIUU.

Lluronorust — Hayka o kjeTke. KieTouHas Teopust — npuMep B3auMOACHCTBUS
ujch u (pakToB B HAYYHOM MO3HAHWUM. METO/Ibl H3YUEHUS KIIETKH.

Knerka kak 1nenocrHas >kuBasg cucrema. OOwmmie MNpPU3HAKK KJIETOK:
3aMKHYTas Hapy:kHas MemOpana, monekyiel JIHK kak reHernueckuii ammapar,
crcTeEMa CHHTE3a OenKa.

Tunel KIETOK: JYKapuoTHUYeCKas W mNpokapuotnueckas. (OcoOeHHOCTH
CTPOECHMSI MPOKApUOTHUYECKON KieTku. KnetouHas creHka Oaktepuii. CTpoeHue
JYKAPUOTUUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEIBLHON, >KABOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPbI KIIETOK — KJIETOYHAS CTEHKA, INIMKOKAIUKC, UX
¢ynkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa 1 pyHkumu. Lluromnazma u eé
opraHousibl. OnHomMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [onbmxwy,
JM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MUTOXOHAPHH, TTACTUIBL.
[TpoucxoxacHrue MUTOXOHApPHA W mimactua. Buael tuactua. HememOpaHHbIC
OpPraHoOWABl KJIETKU. PHUOOCOMBI, KIETOYHBIA LEHTP, UEHTPUOJIHA, PECHUYKH,
JKTYTHKA. DYHKIMU OPraHOMI0B KIIETKU. BKITIOUEHHUS.

Snpo — perynsaropHblil HeHTp KiaeTku. CTpoeHue siapa: sacpHas 000JI0YKa,
KapuoIuia3Ma, XpOMaTHH, SAPBILIKO. XPOMOCOMBI.

TpaHCOpPT BEWIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsr: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, Jlxk.
YorcoH, ©. Kpuk, M. Yusnkuuc, P. ®panknun, K. M. bap.

Juarpammel.  «PacripeneneHie  XUMHYECKMX J3JIEMEHTOB B HEKHMBOWM
pUPOACY, «PacnpeneneHne XuMUYECKUX JIEMEHTOB B YKUBOM TIPUPOACY.

Tabmuupr m cxemsbl: «llepuoanueckas TabiuIa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHKe MOJIEKYIBI BOABD, «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OElTKay,
«Ctpoenue pepmentay, «HyknenHoBble kucnotel. [JHK», «CTpoeHre MOJEKYJIbI
ATO®», «CTpoeHne dyKapUOTHYECKONH KIETKWY, «CTPOCHUE KMBOTHOW KIIETKWY,
«CTpOEHHE PACTUTENLHON KHETKM», «CTPOCHHME MPOKAPUOTUYECKON KIIETKWY,
«CTpoeHuE aapa KIETKNY, « YTIEBOIABDY, «JIMMUIbD».



OO0opyioBaHUE: CBETOBOW MHUKPOCKOMN, OOOpYyIOBaHUE MJiI MPOBEACHUS
HAOMOICHUI, W3MEPEHUM, HSKCIEPUMEHTOB, MHKPONPEMAPAThl PACTUTEIBHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

JlabGopatopnas pabora Ne 1. «M3yueHue KaTaMTUYECKOH aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMHJIA3bl HJIA KATaIa3bl)y.

JlabGopatopnas padora Ne 2. «M3ydeHME CTPOEHUS KJIETOK PACTCHUIA,
JKUBOTHBIX W OAaKTEpWii MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U MX
OTUCAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTD KJIETKH.

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

Tunsl 0OMeHa BenlecTB: aBTOTPO(PHBIN U rerepotpodHbiid. Poib (hepmMeHTOB
B OOMEHE BEUICCTB U MPEBPALICHUHA SHEPIUU B KIIETKE.

dorocuHre3. CBeroBas W TemHOBas (a3sl  (oTocuHTe3a. Peakumm
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A ISl SKU3HU
Ha 3emuie. Biausinue ycioBuii cpeabl Ha (POTOCHHTE3 M COCOOBI MOBBILIEHUS €r0
NPOAYKTABHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCUHTE3NPYIOIIME OAaKTEPHH. 3HAYEHHE XEMOCHHTE3a IS
JKU3HM HA 3eMIIE.

OHEpreTudecknii 0OMeH B KJIETKE. PacienieHue BEIIECTB, BBIICICHHE U
AKKyMYJIMPDOBAHUE DJHEPrUM B KJIETKE. OTalnbl JSHEPreTHUECKOro OOMEHa.
['mukonus. bpoxkenne u ero BuAbl. KHUCIOPOIHOE OKHUCIEHHWE, WU KIETOYHOE
JIBIXAHUE. OKHCITUTENBHOE (dochopunmupoBanue. O PexkTUBHOCTH
SHEPreTUUECKOro 0OMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wuHpopmamus u JHK.
Peanuzanust reHeTMueckoil MHQOpMALMKA B KIETKE. [ €HETMUECKHIA KOA M €ro
cBoiictBa. Tpanckpunums — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Otanbl TpaHcisaumu. KomupoBanme ammHokucnaor. Pons pubocom B
OnocuHTe3e OemKa.

Heknerounbie popmel KU3HU — BUPYCHl. icTopust oTkpeiThs BUpycos (. H.
HpBanoBckumii). OCOOEHHOCTM CTPOEHMST M SKM3HEHHOTO [LMKJIAa BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHuWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumrta yenoseka (BHMY) — Bo3Oymurens CIIA/la.
OOparHas ~ TpaHCKpumuus, peBepraza W uHTerpaza.  l[Ipodwunakruka
pacnpoCTpaHEHHsI BUPYCHBIX 3a00JICBAHUN.

JlemoHcTpanum:

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



Tabmuubl 1 cxembl: «Tunel nuTaHusy, «Metabomuzmy, «MUTOXOHAPHUS,
«OHepreTnyeckuii oOMen», «Xiopomtact», «Dotocuntes», «Crpoenue JIHK»,
«CTpoeHre U PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, «I eHETHYECKHA KOmy,
«Bupyce, «baktepuodarn», «CtpoeHue W >ku3HeHHBbIH 1K Bupyca CIIM/a,
OakTeprodara», «Pemmukarms JJTHK».

O6opynoBanue: moaenu-anmmkanyu «Yasoenue [IHK v Tpanckpunumsy,
«buocunTes O6enka», « CTpoeHUE KIETKNY, MOAETb CTPYKTYphl JTHK.

Tema S. PasMHOKeHHe 1 HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounplii MK, WM SKU3HEHHBIA LMK KIeTKW. UHTEepdasza u MHUTO3.
[Tpoueccel, mporekatroue B uHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Crpoenne xpomocoM. XpOMOCOMHBIH HaOOp — KApUOTHIL
JIUMJIOWIHBIA W TaluUIOWJHBIA ~ XPOMOCOMHBIE ~ HAOOpBl.  XPOMATH[BL
LIATONOrNYECKUE OCHOBBI  PAa3MHOKECHHMST W WHAWBHIYAIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Jenenne knetku — MuTo3. Craguu muto3a. lIponecchl, mpoucxoadmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICTT MUTO34.

[TporpamMmupyemas rudesb KJIETKH — aronTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE U MOJIOBOE. Buabl 6ecnosioro
Pa3MHOKECHUS. JICJICHUE HAABOE, ITOYKOBAHWUE OJHO- W  MHOTOKJIETOYHBIX,
CHOpPOOOpPA30BaHUE, BETETATUBHOE PA3MHOKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJIEKLUU.

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

Meito3. Cramumn meriosa. [Ipomeccsl, MpOMCXOadIue Ha CTaausx Meiosa.
[ToBenenne xpomocoM B Meio3e. KpocCUHroeep. BHOJIOTMYECKUA CMBICT |
3HAYECHHUE MENO03a.

['amerorene3 — mnporecc 0Opa3oBaHMs MOJOBBIX KJIETOK Y >KHBOTHBIX.
[TonoBbIe >KeNE3bl: CEMEHHUKM W SUYHUKK. OOpa30BaHWE W PA3BUTHE MOJIOBBIX
KJIETOK — TraMmeT (COepMaro30Mj, SHLEKIETKA) — CHOEPMATOTCHE3 M OBOICHES.
Oco0OeHHOCTH CTPOEHUsSl SHLEKIETOK M CHEpMaro30Ma0B. OMIIOAOTBOPEHUE.
[TapreHorenes.

WupuBuayanbHOE  pa3BUTHE  (OHTOrEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJIBLHOTO Pa3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoOnieHue, TacTpyisauus, opraHorenes. lloctamOpuoHambHOE pa3BuTHE. THIBI
NOCTAMOPHUOHAIBHOTO PA3BUTUS. TPIMOE, HEMpAMOE (JIMYMHOYHOE). BnusHue
Cpelbl HA PA3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOJCTBA.

Poct m pasButue pacteHuii. OHTOrE€HE3 LBETKOBOI'O PACTEHHS. CTPOCHHE
CEMEHU, CTA/INNA PA3BUTHS.

JlemoHcTpanum:



Tabmuubelt 1 cxembl: «DOpPMBI  Pa3MHOKEHUS OPraHU3MOBY», «J[lBOitHOE
OIUIOJOTBOPEHUE Y MBETKOBBIX PpACTeHUI», «BereratmBHOE pPa3sMHOKECHUE
pactenuity, «Jlemenue kietkn Oaktepuity, «CTpOCHHE TMOJIOBBIX KIIETOKY,
«Ctpoenue xpomocoMbly, «Kietounblii nukmy, «Pemmmkamms JJHK», «Mutosy,
«Meios3y, «IIpsamoe u HenpsaMoe pa3BUTHEY, «] aMeTOreHe3 Y MIEKOIMUTAOLIMX U
4eJNoBEKA», « OCHOBHBIC CTAJIMA OHTOTCHE3AY.

O6opyaoBanue: MUKPOCKOTI, MHUKPONPEIapaThl «CrriepMaro30uibt
MJIEKOTIUTAOMICTOY, «SIHIEKIETKA MJICKOMUTAMIETO», «KapuoKnuHe3 B KJIETKax
KOpEIIKa JIyKa», MArHUTHAs MOJCIb-AMIUIMKANUS «[IENEeHue KICTKW», MOJECIb
JIHK, moaenb metadha3zHoit XpOMOCOMBI.

JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OThI:

JlabGopatopnas paGota Ne 3. «HaOmroneHue MUTO3a B KJIETKAX KOHYMKA
KOPEIIIKA JIyKa Ha TOTOBBIX MUKPOITpENapaTaxy.

JlabGopatopnas padora Ne 4. «M3ydeHHe CTpOEHMS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPEMAPATAXY.

Tema 6. HacsieaiCTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3apaum reHEeTUKU. HMcTopus pa3BuTHs TEHETUKHA. PO LUTOJIOTUHA
1 SMOpPUOJIOTUM B CTAHOBJICHUHM TE€HETUKH. BKiIaa poCCHMICKMX M 3apyOeKHBIX
VUEHBIX B Pa3BUTHUE TCHETUKU. MeETOJbl TEHETHKU (TUOPUAOIOTHYECKUM,
[IUTOTCHETUYECKUIH, MOJIEKYJISIPHO-TEHETUYECKHIT). OCHOBHBIE TE€HETHYECKUE
MOHATHS. ['€HeTHYECKass CHMBOJIMKA, MCTIOIB3YEMasi B CXEMAX CKPEIIMBAHUIA.

3aKOHOMEPHOCTH HACJICAOBAHUS MPU3HAKOB, YCTAHOBJICHHBIC ['. MeHaenem.
MOHOrMOPUIHOE CKPEIIMBAHKME. 3aKOH €IMHOO0pa3usi THUOPUIOB MEPBOTO
nmokojieHus. [IpaBuno0 JOMUHUPOBAHWS. 3aKOH PACIICIJIEHWS MTPU3HAKOB.
['unore3a uuctToThl raMeT. [101HOE M HEMOJIHOE TOMUHUPOBAHKE.

JluruOpuaHoe  CKpeuBaHue. 3aKOH  HE3aBUCHMMOTO  HACIEIOBaHUS
NPU3HAKOB.  [[UTOr€HETMYECKUE  OCHOBBI  JUTUOPUIHOTO  CKPEIIMBAHUSL.
AHAIM3UAPYIOMIES CKPEIMBAaHKUE. MCIOMB30BAaHNE AHAIIM3UPYIOMIECTO CKPCIIABAHUS
JUTS OMPEAEIIEHUS TEHOTHUIA OCOOH.

CuerieHHoe  HacnenoBaHue npu3HakoB. PaGora T. Moprana 1o
CLEIJIEHHOMY HAacCJIEA0BAaHUIO T€HOB. HapylueHne CUenieHus N'eHOB B Pe3yJIbTare
KPOCCHUHIOBEPA.

XPpoMOCOMHAas TEOPUsl HACIICICTBEHHOCTHU. | €HETUUECKHUE KAPTHI.

['eneTnka mosa. XpOMOCOMHOE OINPEACIECHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. ['OMOTaMe€THBIE M TETEPOTaMETHBIE OpraHu3Mbl. HacnemoBanwue
MPU3HAKOB, CLETIJICHHBIX C MMOJIOM.

HN3MeHunBOCTh. BUIBI N3MEHUMBOCTU: HEHACIICICTBEHHASA U HACIICACTBECHHASL.
Pome  cpempl B HEHACHCACTBEHHOM  M3MCHUMBOCTH.  XapPaKTCPHUCTHKA
MOAU(PUKAIMOHHON U3MEHYMBOCTH. BaprallmoOHHbIN psJl M BapuallMOHHAS KPUBAS.



Hopma peakumn npusHaka. KoOMMYECTBEHHBIE M KAYECTBEHHBIC NMPU3HAKA U MX
HOpMa peakimu. CBOMCTBA MOIUPUKATUOHHON U3MEHYNBOCTH.

HacnenctBeHHas, WM TEHOTUNMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MECHUYMBOCTh. MeH03 W TOJIOBOW Mpolecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTU. MyTallmOHHas W3MEHYMBOCTh. Knaccuukanus MyTalnii: T€eHHbIE,
XPOMOCOMHBIE, TEHOMHBIE. HacToTa M MpUYKHbI MyTauuid. MyTareHHbIE (PaKTOPBI.
3aKOH rOMOJIOTMYECKHUX PAOB B HACIICACTBEHHON n3MenunBoctr H. Y. BaBuiosa.

BHesnepHas HaclIeICTBEHHOCTh Y U3MEHYMBOCTb.

I'enetuka uenoseka. Kapumotun denmoBeka. OCHOBHBIE METOJbI TE€HETHUKH
YEI0BEKA: TCHEATOTNYCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXMMUYCCKUM,
MOJIEKYIAPHO-TE€HETUYECKUH. CoBpemMeHHOE ONpEIEIIEHAE FEHOTHUNA!
[TOJIHOTEHOMHOE CEKBEHHUPOBAHWE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILLIBIO
[M1P-ananu3a. HacneacTteenHble 3a00JieBaHUS YEJIOBEKA: TI'E€HHBbIE OOJIE3HH,
OOJNE3HN C HACJICICTBEHHOW MPEAPACHONOKEHHOCTBE), XPOMOCOMHBIE OOJIE3HU.
Comarnyeckue W TeHEepaTWBHbIE MyTanvu. CTBOJIOBBIE KIETKH. [IpuHUMIIEL
3I0POBOro 00pas3a *KU3HU, AMATHOCTUKH, MPOPUIAKTUKA U JICUCHHS TEHETHYECCKUX
Oone3Heil. MennuKO-reHeTHYECKOEe KOHCYJIBTHPOBAHHUE. 3HAYCHHE MEAWLIMHCKON
TCHETUKH B MPEAOTBPALLCHUH U JICYCHUN T€HETUYECKUX 3a00JICBAHNAN YEITOBEKA.

JlemoHcTpanum:

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

Tabmupt  w cxembl:  «MOHOTHOPHIHOE  CKPCIIMBAHUE W €r0
LIMTOTCHETAYECKAsT OCHOBA», «3aKOH PACLICIUICHWS M €ro LHATOICHETHYECKas
OCHOBa», «3aKOH  4YHCTOTBI  ramer», «JIUruOpuaHOE€  CKPELIMBAHHEY,
«Ll@Tonornueckue  OCHOBBI ~ TUTHOPHIHOTO  CKpEIIMBaHUs»,  «Meio3y,
«B3aMMOIENCTBAE  AJUIENIBHBIX TE€HOBY», «l €HETMYECKME KapThl PACTCHUM,
JKUBOTHBIX M YENOBEKa», «l'eHeTMKa moJna», «3aKOHOMEPHOCTH HACIIECIOBaHUS,
CLUCIUICHHOTO ¢ MmoJIoM», «KapuoTuIbl 4YenOBEKA W JKUBOTHBIX», «Buabl
WU3MEHUYMBOCTHY, «MoaupukaunoHHas W3MEHUYMBOCTh», «HacienoBanue pesyc-
(daktopay, «I eHeTruka rpyni KpoBu», « MyTanuoHHas ©3MEHUYUBOCTHY.

O6opyaoBanue: MoJenH-amuIMKauul  «MOHOTHOPUIHOE CKPEIUUBAHUEY,
«Henonnoe momuHupoBaHuey, «Jlurubpuanoe ckpeumBanuey», «llepekpéct
XpPOMOCOM», MHUKPOCKON W MHUKponpenapar «Jlpo3oduna» (HOpMa, MyTaluu
(OpMBI KPBUTBLEB U OKPACKH Tena), repOapuii «['opox MOCEBHO.

JlaGopaTopHbIe U NPaKTHYEeCKHE Pa0OThI:

JlaGopatopHas paGora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHIHOIO M
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(HIIbI HA TOTOBBIX MHUKPOIPENapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yueHne Moau(puKaIIMOHHONH W3MEHYMBOCTH,
ITIOCTPOCHHUE BAPHALMOHHOI0 Psifia ¥ BAPHALIMOHHON KPABOID.



JlaGoparopHas padora Ne 7. «AHanm3 MyTanuil y Apo30(uiibl HA TOTOBBIX
MUKpOITpenaparaxy.

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

Tema 7. Centekuust opranu3smMoB. OCHOBbI OHOTEXHOJIOTHH.

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

CoBpEeMEHHBIE METO/BI CENEKIMU. MacCOBBIi U WHIMBUAYAJIbHBIA OTOOPHI B
CCJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpPbEpa. BIM3KOPOIACTBEHHOE
CKpelMBaHue — WHOpuAMHr. Yucrtas nuHUs. CKPEIIMBAHWE YHCTBIX JIMHUM.
['erepo3uc, nnu rudpuaHas cuwia. HepoACTBEHHOE CKPEIIMBAHUE — AyTOPHIMHT.
Otnanénnas rubpuamszaums u €€ ycnexu. VICKYCCTBEHHBIM MyTareHe3s u
MOJIYYCHUE TOJMIUIONIOB. JIOCTHIKEHHs CEJIEKUMU PACTEHUH, >KMBOTHBIX M
MUKPOOPraHU3MOB.

broTexHOoIOTHs Kak OTpacib MPOW3BOACTBA. ['€HHAs WHXKEHEPHs. OTarbl
co3manuss pexkomOumHanTHOW J[HK w TpaHcrenHeix opranm3moB. KnetouHas
UHKeHeprs. KirleTtounble KyabTypbl. MUKPOKIIOHAIBHOE PA3MHOXKEHHUE PACTECHUIA.
KiioHupoBanue BBICOKOIMPOAYKTUBHBIX  CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

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

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

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuiiy, «[Iopoabl TOMAMIHUX KUBOTHBIXY», «COPTA KyIbTYPHBIX
pactenuity, «OrtnanéHHas rudpuauzanusy, «PadoTsl akagemuka M. @. MiBaHoBay,
«[Momunnonaus», «OOBEKTHI OMOTEXHONOTHMY, «KIIETOUHBIE KYJIBTYpPhl U
KIIOHUPOBaHKEY, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

OO0opy1oBaHUE: MYJISKU TUTOA0B U KOPHEIIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repOapuii « CebCKOX03SIMCTBEHHBIE PACTEHUS.

JlaGopaTopHbIe 1 NpPaKTHYeCKHE PadOThI:

OkcKkypeust «OCHOBHBIE METOABI W JOCTWXKEHUS CEJEKIUU PACTEHUNA W
JKUBOTHBIX (Ha CEIICKUMOHHYIO CTaHILUIO, IJIEMEHHYFO bepmy,
COPTOMCHBITATECBHBIM  YY4aCTOK, B TEIJIAYHOE XO3SMCTBO, J1a00OpaTOpHUIO
arpOyYHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBoOJIOINOHHAA OMOJIOTHSL.



[TpeAnockiIKn BO3HUKHOBEHHUS SBOJIFOLMOHHON TEOpWU. OBOIIOLMOHHAS
TEOpUsL U €€ MECTO B OHMOJIOTMH. BIusiHUE SBONIOLNMOHHON TEOpPUM HAa Pa3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBuzeTenbCcTBa  3BOMKOLUUM.  [1al€OHTONOTMYECKUE:  MOCIEA0BATEIbHOCTD
NOSIBJICHUST BHJOB B TAJICOHTOJOTMYECCKOH JIETONUCH, MEPEXOAHBIE (DOPMBL
Bbuoreorpapuueckue: cxoacTro u paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOJACTBA M pa3iMuus SMOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIE, AHAJIOTHYHBIC,
PYJMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE. CXOACTBO
MEXAHU3MOB HACJICACTBEHHOCTH M OCHOBHBIX METAOOIMYECKMX MYTEH y BCEX
OpPraHHU3MOB.

OpomonmonHas  teopus Y. JlapBuHa. [IpeAnochIIKM  BO3HUKHOBEHUS
JapBUHW3MA. JIBHXKYINME CHIIBI SBOJIIOLUMM BUAOB MO JlapBuHY (M30BITOYHOE
PA3MHOKEHUE TIPH OIPAHUYCHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
Oopr0a 3a CylECTBOBAHKE, €CTECTBEHHBINA OTOOD).

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

Muxkpospontonus. [Tonymsnus Kak eIMHINA BUAA U SBOJTIOLIAN.

JIBrokymme cuibl ((paKToOpbl) SBOJIIOLMKA BHIOB B MpUpoJe. MyTalMOHHBIN
OPOLECC M KOMOWHATHBHAs W3MEHYMBOCTH. [lONynsMOHHBIE BOJIHBI WU JAPEH
IeHOB. M301us 1 Murpanusi.

EcrectBennslii oTOOp — HanmpaBnstommii  gaktop sBomronun.  Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOAEHHOCT, OPraHu3MOB Kak pe3ysibTar 3BoOtoUMu. [IprMepsl
NPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMOp(O3bl U UANOAAANTALUH.

Bun wu BumooOpazoBanme. Kpurepum Buga. OCHOBHbIE — (OPMBI
BU1000pa30BaHus: reorpapuueckoe, IKOJI0rMYECKOE.

Makpospontonusi.  DopMmbl  3BOMOLMK.  (PUIETHYECKAs, JAUBEPreHTHAs,
KOHBEPreHTHAs, MapajesnbHas. HeoOpaTHMOCTh 3BOIOLUY.

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

JlemoHcTpanum:

[Toprpeter: K. JIunnen, XK. b. Jlamapk, Y. [Jdapeun, B. O. Koanesckuii, K.
M. Bap, 3. I'ekkenb, @. Mrosep, A. H. Ceepios.

TaOnuipl 1 cxembl: «Pa3BUTHE OPraHMYECKOro MUPA HA 3eMIIEY, «3apOAbIIIN
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OOpbOBI  3a
cyuiecTBoBaHue», «EcTecTBeHHBIA 0TOOPY, «MHOroodpasue COPTOB PaCTCHHID,
«MHorooOpaszue  mopon  KMBOTHbIX»,  «llomymsimuwy, — «MyTanuoHHas
WU3MEHUYMBOCTEY», «ApomMop¢o3el», «HWmmoamantammm», «OOwmias aereHepanusy,
«JIBmkymme cunbel 3BosironMny, «Kapra-cxema wapmpyra nyrtewmectBus Y.



HapeuHa», «boppba 3a cymecTBoBaHue», «I[IpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPa30BaHKUE), « IKOJOTHUECKOE BUI000OPA30BAHKEY.

OOopyaoBaHKE: KOJUICKIMSI HACEKOMBIX C Pa3MYHbIMM THIIAMHA OKPACKH,
HAaOOp TUIOAOB M CEMSH, KOJUEKIus: «lIpuMephl 3alMTHBIX MPUCIOCOOJICHUN Y
JKUBOTHBIX», MOJAEITb «OCHOBHBIC HAMPABICHHS 3BOJIIOLHAW», 00bEMHAS MOJEINb
«CTpOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI COXpaHHOCTH
MCKOIMAEMBIX JKMBOTHBIX M pacTeHuily, wmoxenb anrmukanus «llepexpéct
XpPOMOCOMY, BIIAKHBIE Tmpenaparsl «Pa3BuTue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKporpenapar «/[pozopuna» (Hopma, myrauuu (GOPMbI KPBUIBEB U
OKPAacKH Tena).

JlaGopaTopHbIe 1 NPAaKTHYEeCKHE PA0OTHI:

Jlabopatopnas padora No 1. «CpaBHeHuE BUJOB MO MOP(OJOrHUYECKOMY
KPUTEPHUIOY.

JlabopatopHas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma 1
€€ OTHOCUTEJIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHHUE U Pa3BUTHE KU3HU Ha 3emJie.

JIOHay4YHBIE NPEACTABICHUS O 3apPOKACHUM S>KM3HU. HayudHbIE TUNOTE3BI
BO3HMKHOBCHUS >KM3HM Ha 3emiie. a0MOreHe3 M NaHCIEPMUs. XHUMUYECKas
3BOJIIOLMS. AOHWOTCHHBI CHHTE3 OPraHMYEeCKMX BEIICCTB W3 HEOPraHWYECKHUX.
OKCNEPUMEHTAIBHOE MOATBEPKACHAE XUMUYECKON 3BOJIFOLMHU. HavaibHBIE STanb
Oounonornueckoi sBomonmu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHHME NPOTOKJIETKM. lIEpBBIE KIETKM M WX 3BOJIIOLMS.
DOpMUPOBAHUE OCHOBHBIX I'PYIII YKUBBIX OPraHU3MOB.

Pazeutue >xu3Hu Ha 3emiie 1Mo >paMm U nepuonam. Karapxeh. Apxeickas u
npotepo3oiickas apel. [laneo3olickas »pa W €€ MNEPUOABL. KEMOPHICKHUH,
OPIXOBHUKCKH, CUITy PUHACKUN, TEBOHCKUI, KAMECHHOYTOJIBHBIN, IIEPMCKUM.

Meso3oiickas 3pa U €€ NepUoabl. TPHACOBBIN, OPCKUNA, METTOBOA.

KaiiHo3olickas »2pa W €€ [epuoAbl. MAJICOTCHOBBINA, HEOICHOBBINH,
AHTPOIOTE€HOBBIA.

XapakTepucTUKa KIMMaTa UM TEOJIOTMYECKUX MPOLECCOB. OCHOBHBIE 3Tarlbl
3BOJIIOLIMMA PACTUTEIILHOTO M JKMBOTHOrO Mupa. ApomMop(do3bl y pacTeHUd W
JKUBOTHBIX. [ [0sIBJICHUE, paCUBET U BBIMAPAHUE TPYIII KMBBIX OPraHU3MOB.

CucremMa OpPraHuyecKOro Mupa Kak OTpPaKeHUE 3SBOMOUMH. OCHOBHBIC
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLMS YENTOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacraBieHuit o
MIPOUCXO0KICHUN YeNOBeKa. MeToapl M3ydeHus aHTponoreHesa. CxoacrBa M
pasnu4rs YEI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.



JBwkymme — cuwiabl  (QakTopel)  aHTpomoreHe3a.  HacneactBeHHas
U3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOIIECTBEHHBIH 00pa3  KU3HW,
W3TrOTOBJICHUE OPYAMIA TPyAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMU W BETBH 3BOJIFOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UemoBek
yMenblid, YenoBek npsaMoxomsalmii, UYenoBek HeaHICpTANbCKUM, UYenoBek
pasyMHbIii. Haxonkm MCKOmaeMbIX OCTATKOB, BPEMSI CYIIECTBOBAaHHWs, O0JIACTh
pacnpocTpaHeHusl, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY IS

Yenoseueckue  pacel.  OCHOBHbIE ~ OOJIBIDME  Pachl.  €BPOMEOMIHAS
(eBpasuiickas),  Herpo-aBcTpajioWjHas  (PKBaTOpUajbHAas),  MOHIOJIOWHAS
(a3narcko-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 U cxembl: «Bo3nukHoBeHue CoOJIHEUHOHN CUCTEMBI», «Pa3Butue
OpraHMyecKkoro mupa», «PacturenbHas KineTka», <«OKUBOTHAs  KIETKay,
«[TpokapuoTrueckas KieTka», «COBpEMEHHas CUCTEMA OPraHMYECKOTO MHUpPAy,
«CpaBHCHHE AHATOMMYECKHX YEPT CTPOCHHUS YEIOBEKA W YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAJICOHTOJOTMYECKMX  HAXOMOK  MPEAKOB
COBPEMEHHOI0 4YeNOBEKa», «JlpeBHeiue moany», «Jpesaue moany, «llepBbie
COBPEMEHHBIC JTFOAN», «YETOBEUECKUE PACHI.

O6opynoBanue:  myasokun  «[Ipoucxoxnaenue — demoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, TMHATECKAHTPOIA, HEaHAEpTalblia, KPOMAHBOHIA), CIENKA WU
U300paKCHHUsST KAMEHHBIX OPYAMI MEPBOOBITHOIO YENOBEKA (KaMHH-YOMMEPHI,
pyOuna, ckpeOna), TreoXpoHOJIOTHYECKas TaOnuia, Kouiekuus «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIA.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

[TpakTryeckas padora No 1. «M3ydyeHHE MCKOMAEMbIX OCTATKOB PACTEHHHA W
’KUBOTHBIX B KOJUICKIUSIX).

DKCKypcHsl «DBOJIONMS OPraHM4YecKoro mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WIN KPACBETUCCKUI My3€ii).

Tema 3. Opranu3msl 1 OKpY>KaOIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aa4¥ U Pa3Aciibl SKOJIOTAA. METOABI SKOJIOTHUYECKUX
UCCIICIOBAHMIA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

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

Okojornueckue (aktopel. Kiaccudukanus SKOJIOTHYECKUX  (DPAKTOPOB:
abMoTHYeCKHe, OMOTMYECKME M AHTPOIOrEHHBbIC. JleHCTBHE SKONOTMYECKHX
(hakTOPOB HA OPTaHU3MBI.



AOwnoTtndeckue (PaKTophl: CBET, TEMIIEpaATypa, BAAKHOCTh. DoTONEpUOAN3M.
[TpucnocoOneHus  OpraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAKTOPOB.
bHoJIOrnyecKkue puTMHI.

buotnueckne  ¢Qakrtopel.  Buasl  OMOTHYECKMX  B3aMMOJCHCTBHIA:
KOHKYPCHLMS, XUIIHNYECTBO, CUMOKMO03 U ero ¢opmel. [Tapazutusm, koonepanus,
MYTyaJIi3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HaueHHEe OWOTHYECKMX B3aMMOJCHCTBUH JI1 CYIIECTBOBAHUS
OPraHMU3MOB B TPUPOJHBIX COOOIIECCTBAX.

OKOJOrMYECKHE XApaKTEPUCTHKU monyiasiuuu. (OCHOBHBIE TOKa3aTeld
NOMYJISIAKA.  YACJIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpanus. JInHaMuKa YMCIEHHOCTH TOMYJILHAA U €€ PETYIISILIMSL.

JlemoHcTpanum:

[Toptpetsl: A. I'ymOonbar, K. @. Pynbe, 3. ['ekkens.

TaGnmuupl 1 cxembl: kapra «lIpupoanbie 30HbI 3eMan», «Cpeapl 0OUTaHUS
Oopranm3moBy», «®otonepuomuzmy», «llomymsuum», «3aKOHOMEPHOCTH POCTa
YUCJICHHOCTH NOMYJIIUMKA UH(Y30pun-TyPenbkny, « [ InnieBpie nenmy.

JlaGopaTopHbIe U NPAaKTHYEeCKHE PA0OTHI:

Jlaboparopnas padota Ne 3. «Mop@donornuecknue 0COOEHHOCTH pacTEHU U3
pPa3HbIX MECT OOUTAHUS.

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

[TpakTryeckas padora Ne 2. «I1oacyér MIOTHOCTH MONYJSUUI Pa3HBIX BUAOB
pacTEHUIN.

Tema 4. Coo0ecTBa 1 3K0JI0rH4€CKHE CHCTEMBI.

Coo01ecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBAS,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBas). Buabl-nomuHaHTel. CBsi3Uu B
OMOLEHO3E.

OKOJOrMYeCKHe CUCTEMBI (3KOcHCTEMBI). [loHatme 00 »sKkocucTemMe U
ounoreoneHoze. DOYHKIUMOHABHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIAYLEHTHI,
KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEMIECTB M MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (MUUICBBIC) YPOBHH SKOCUCTEMBI. [IMINEBBIE LEMW W CETH.
OCHOBHBIE TIOKA3aTEJId SKOCUCTEMBI. OMOMAacca, MPOAYKLIHS. OKOJOTUUYECCKHUE
OUPAMHUAIBL  TPOAYKLUHMH, YHCIEHHOCTH, Ouomaccel. (CBOWCTBA 3KOCHCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKIecCus.

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

AHTPOINIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
bronorndeckoe n X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

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



Yuenne B. U. Bepnanckoro o Omocdepe. ['paHuibl, cocTaB U CTPYyKTypa
ouochepnl. Kuoe BemectBo U ero (QyHKIuU. OcoOCHHOCTH OHOchepsl Kak
rI00ATbHOW 3KOCUCTEMBL.  [lMHAMUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTtsl BeniecTB 1 OMOT€OXUMHUYECKUE LUKIIBI JIIEMEHTOB (YIJIEPOA,
a30Ta). 30HAIBHOCTh OMoCcepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoreuecTBO B OMochepe 3eMn. AHTPONOrEHHbIE U3MEHEHUS B Onocdepe.
['oGanbHBIE HKOJIOTMYECKUE TPOOIIEMBI.

CocyuiecTBOoBaHUE MPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
OnopazHooOpa3ns Kak OCHOBA ycToWuMBOCTH Onochepsl. OCHOBA PAlMOHAILHOTO
VIPaBIEHUST TMPUPOAHBIMM pPECypcaMM M WX HCIOJIb30BaHHE. J|OCTHXKECHUS
OHMOJIOTMH U OXPaHa MPUPOIBI.

JlemoHcTpanum:

[Toprpetnr: A. JIxk. Tencmu, B. H. Cykaués, B. Y. Bepraackuii.

TaGmuupl u cxembl: «llumieBeie nenmy, «bUOLEHO3: COCTaB W CTPYKTYpPay,
«[Ipupoanbie coobwmectBay, «llenu nHUTaHUs», «ODKOJOTMYECKAs MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA HIMPOKOJIIMCTBEHHOTO JIECA», « IKOCHCTEMA
XBOHHOro  neca», «buonenos Bomoémay, «ArpoueHosy, «lIpumepHsbie
AQHTPOTOTCHHBIE ~ BO3ACHCTBUS HA  OpUpPOLY», «BakHeWmme MCTOYHHKH
3arps3HEHUs] BO3/lyXa M TPYHTOBBIX BOJY, «llouBa — BaXkHEHIIas COCTaBISIOLIAS
ounocepb», «DakTopbl Aerpafanuu mousy, «llapHukoBeld 3QdexT», «DakTopbl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdepr»y, «OOmas crpykrypa Ouocdepsi,
«Pacnipoctpanenne km3Hu B Omocdepe», «O30HOBBIA 3KkpaH Ouocdepsiy,
«Kpyrosopot yrnepoaa B duocdeper», « KpyroBopot a3ota B NpUpoae».

OOopyaoBanue: MoJenb-anmnKanus « Tunuunaele OMOLIEHO3bD», repOapuii
«PactutenbHbie cOO0IMECTBAY, KOJUIEKIUHA «brolieHO3», « BpenuTenn BakHEHIIAX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYP», TepOapul W  KOJUIGKUMM PAcTCHUH W
JKUBOTHBIX, MPUHAUIC)KAIINE K PA3HBIM JKOJIOTMYECKAM TpyMnaM OJHOTO BHJA,
Kpacnas knHura Poccuiickoii ®enepanmu, H300pKEHUS OXPAHIEMBIX BHUIOB
PaCTEHUI U )KUBOTHBIX.



[UDIAHUPYEMBIE  PE3VIJIbTATBI OCBOEHHUA TIPOTPAMMBI 11O
BHUOJIOTMUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

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

JIMUYHOCTHBIE PE3YJIbTATDBI

B cTpyKkType JUYHOCTHBIX PE3YJILTATOB OCBOEHUs Npeamera «buoJIorusy
BBIJICTICHBI CIEAYIOIUE COCTABJISIOIIME. OCO3HAHWE OOYYAOIMMUCS POCCUHCKOMN
IPOKIAHCKON UIEHTHYHOCTHA — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOOMNPENCICHUIO, HAIMYME MOTHBAMM K  OOy4YeHWt0  OHWOJIOTHH,
LECJICHAMTPABJICHHOE PAa3BUTHE BHYTPCHHUX YOEXKICHUI JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAWLUMH Pa3BUTHS OHMOJIOTHUYECKOTO
3HAHHUSI, TOTOBHOCTh M CIOCOOHOCTh OOYYarONIMXCs PYKOBOACTBOBATHCS B CBOCH
JNEATENIBHOCTA 1I€HHOCTHO-CMBICITIOBBIMU  YCTAHOBKAMM, MPUCYIIAMH CHUCTEME
OMONOrMUecKkoro  00pa3oBaHus, HAJIMYME HKOJIOTHYECKOTO MPABOCO3HAHUS,
CHOCOOHOCTH CTABUTH LIEJIA U CTPOUTH KU3HEHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOECHUS MpeaMeTa «buonorusy AOCTUTraroTCs B
€IMHCTBE Y4YeOHOM W BOCHOUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
TPAOULIMOHHBIMUA POCCUMCKUMU COLMOKYIIBTYPHBIMU, ACTOPUYECKUMU U Iy XOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATBIMU B OOILIECTBE MPABWJIAMU U HOPMaMu
NOBEICHUS W CHOOCOOCTBYIOT TMpOIECCaM CaMOIMO3HAHUSA, CaMOBOCIUTAHUS W
CaMOpa3BUTHsA, Pa3BUTUA BHYTPEHHEW NO3WLMM JIMYHOCTH, IATPUOTU3MA,
VBOKEHUS K 3aKOHY M MPABOIMOPAIAKY, YETOBEKY TPyJa U CTApIIEMy MNOKOJICHUIO,
B3aMMHOIO YBOXKEHUS, OEPEKHOTO OTHOWICHUS K KYyJbTYPHOMY HACIECAMIO W
TpaguLMsM MHOTOHAIMOHAJIBLHOrO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIIe Cpeae.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXkaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYAKOMIMXCSl PYKOBOACTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMMO3MLIMEH JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKIEHWH, COOTBETCTBYIOIIUX
TPAJIMLIMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA W OMbITA ACATEIBHOCTA B MPOLIECCE pealn3alii OCHOBHBIX HAaIPaBJICHUI
BOCIIMTATENIbHOMN AEATENBHOCTH, B TOM YUCIIE B YaCTH:

1) rpakIaHCKOr0 BOCIUTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3MIMK 00YYAOIIErOCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTBRA,



OCO3HAHUE CBOMX KOHCTUTYLMOHHBIX MpaB M OOS3aHHOCTEH, YBAKEHUE
3aKOHA U MPaBONOPSIKA;

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

CHOCOOHOCTh  OMPEACTATh COOCTBEHHYIO TMMO3MIMID MO OTHOUICHHIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YYHMTBIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JIIOAEH ¢ Pa3HBIMU YOEKACHUSMH, KyJbTYPHBIMA LEHHOCTIMHU U
COLIMAIIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 33/a4, YBAKUTEIBHOIO
OTHOLICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIOPHBIX BOMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTb K TYMAHMTAPHON U BOJIOHTEPCKON IEATEIBHOCTH,

2) IaTPHOTHYECKOr0 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,
MPOLUJIOE U HACTOSIIIEE MHOTOHALMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCTW)KEHUSAM Poccnu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYAE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHICKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWS 3HAUEHUs OWOJIOTMM B TIO3HAHWHM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECCTRA,

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

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

OCO3HAHUE ITYXOBHBIX IEHHOCTEN POCCUIICKOI0 HApOIa,

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3STUUECKOTO MOBEICHUS,

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

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy AyILETO;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUHM C
TpaguuMsaMHu Hapo1oB Poccun;

4) 3CTeTU4eCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOLIEHUE K MHUPY, BKJIKOYAs 3CTETHKY ObITA, HAYYHOTO U
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAa, OOLMICCTBCHHBIX OTHOLICHHUIA;



NOHUMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOUM MPUPOABI U €€ IEHHOCTH,

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

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

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe30MmacHOro obpasa >KU3HH
(310poBOE  TUTaHWE, COOMIOJCHUE TUTMEHMYECKMX TOPAaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas (Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOIO OTHOIICHUS K
COOCTBEHHOMY (PM3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHWE I1IEHHOCTH TPaBWJ WHAWBHIYAJLHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHHS B CUTYalMIX, YIPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUE MOCJEACTBUNA U HEMPUATUS BPEAHBIX MPHUBBIYEK (YyNOTPEOJICHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

6) TPy10BOTr0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIO0HE,

FOTOBHOCTh K AKTHUBHOW JEATEIIBHOCTH TEXHOJIOTMYECKON M COLUAIBHON
HAMPABJIEHHOCTH, CIOCOOHOCTh MHULMUPOBATH, INIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHATH TAKYIO JESATEIbHOCT;

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

TOTOBHOCTh M CHOCOOHOCTh K O0Opa30BaHUID W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH UENECO00Pa3HOEC OTHOUICHHE K NPHUPOJAC KAK HMCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJBTYpPbl: MPUOOPETEHUE OIbITa
IUIAHAPOBAHMST TMOCTYNKOB M OLEHKM WX BO3MOXKHBIX TOCIEACTBANA SISt
OKPY>KaroIlEn CPEabI,

OCO3HaHUE TNOOAIBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM W MyTed Mx
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YUYCHUU OMOJIOTUHU
3HAHWST W YMEHUS TPUA PEIICHUM NTPOOJIEM, CBA3aHHBIX C PALMOHATBHBIM
OPUPOAONOIB30BAHUEM  (COOMIOIEHUE  TMPaBHJ  TMOBEICHUS B NPHPOJE,
HANPABJICHHBIX HA COXPAHCHHE PABHOBECHS B JSKOCUCTEMAX, OXPaHy BHJIOB,
AKOCUCTEM, OMOCHEPHI);



AKTUBHOE HENPUATHE JIEUCTBUIA, TNPUHOCAIIMX Bped  OKPYKAOLIEH
OPUPOJIHOM Cpele, YMEHHE MPOTHO3WPOBATH HEOIATONPUSATHBIE SKOJIOTMYECCKHE
NOCTEACTBHS MPEANPUHUMAECMBIX IEHCTBUI U MPEAOTBPALLATH UX;

HAJIMYKE PA3BUTOIO SKOJIOTMYECKOTO MBILIUICHHS, SKOJIOTUYECKON KYIIBTYPHI,
OMBbITa JNEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMEHUS
PYKOBOJCTBOBATHCS MMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHON W COLIMAIBHOM
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B TPAKTUYECKON NEATEIBHOCTH 3KOIOTUYECKON
HaITPaBJICHHOCTH,

8) neHHOCTH HAYYHOI O MO3HAHMS:

Cc()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAYKW M OOLIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA AMATIOTE
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

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

MOHUMAHWE CcrneuupuKkd OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ Poju B
(OpMUPOBAHMHU PALMOHATBHOIO HAYYHOIO MBIILIEHUS, CO3[aHWUU LEIOCTHOTO
OPEICTaBICHUS 00 OKPYXAroUeM MHUPE KaKk O €IUHCTBE MPHUPOJbI, YEIOBEKA U
oOuiecTBa, B MO3HAHWMM MPHPOIHBIX 3aKOHOMEPHOCTEH M peUieHHH MpoOieM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTMH IJII COBPEMEHHOW IMBUIIA3ALNN:
00ECIEYCHUsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3aHUE MEPCIECKTHUBHBIX
OMOTEXHOJIOTHHA, CIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, TIOUCKA MyTEH BBIXOJA U3 MIOOATBHBIX SKOJOTUYECKUX MPOOIIEM U
oOecrieueHUsT  MEpPEXoJa K  YCTOMYMBOMY — Pa3BUTHIO,  PallMOHAILHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHUPOBAHMIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B LENAX
NOBBILICHUS] OOIIECH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOI 4acTh (PyHKIMOHABHOW TPAMOTHOCTH OOydaromuxcs, (HopMupyeMoi
PU U3YUYECHUH OMOJIOTHH,

MOHUMAHUE CYIIHOCTA METONOB MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BATh IMOJyYaeMbIE 3HAHWSA Ui aHauu3a |
OOBSICHEHMSI SIBJIEHUIM OKPYKAFOIIETO MUPA M MPOUCXOASIIMX B HEM M3MCHCHUH,
YMEHHE Jenarb OOOCHOBAHHBIE 3aKJIKOYCHHS HA OCHOBE HAYYHBIX (DAKTOB W
MMEOIIMXCS JAHHBIX C LEJIBIO TIOJIYYEHHS! TOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTh CAMOCTOSITENIBHO HMCIOJIb30BATh OWMOJIOTMYECKUE 3HAHMS ISt
peteHust npodJIEM B pealbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHUE LEHHOCTH HAYYHOM JEATETBHOCTH, TOTOBHOCTH OCYILIECCTBIISATH
MPOEKTHYIO M UCCIIE0BATENBCKYIO AEATENBHOCTh HHANBUAYAIBHO U B TPYIIIIE,



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

METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE pe3yJbTaThl OCBOEHUST yueOHOro mpeamera «buomorusy
BKIIFOUAKOT: 3HAYMMbIE i1  (OPMUPOBAHUS MHPOBO33PECHUS O0YyUaArOLIMXCS
MEXKIACUUIUITMHAPHBIEC (MEKIPEAMETHbIE) OOUICHAYYHBIE TIOHATHUS, OTPAKAFOLIUE
LEJIOCTHOCTh HAYYHOH KapTHHBI MUpa W CHCUU(PHUKY METOJOB MMO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIICCTBO, SHEPIHS, SIBICHHE, MPOLECC,
CUCTEMA, HAYYHBIA (DAKT, MPUHLIMI, THIMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIOJACHUE,  W3MEPEHHWE,  OKCIEPUMEHT W JPYTUX),
YHUBEPCATIbHBIC y4cOHBIC NEHCTBUS (MO3HABATENbHBIC, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYnBaroOIIne (opmupoBanue (YHKIMOHATBHOM
IPaMOTHOCTH M COLMAIBHOH KOMIETCHIMH OOyYaromMXCs, CHOCOOHOCTh
o0yvaromumxcst UCMOJIb30BATh OCBOCHHBIC MEK M CUUIUTAHAPHBIE,

MUPOBO33PEHUYECKUE 3HAHHMS W YHUBEPCAIbHbIC y4YeOHBIC JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IPAKTHUKE.

MeTanpeaMeTHBIE PE3YJIbTATBl OCBOEHUS MPOrpamMMbl CPEIHEr0 OO0MIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Osnaaenue YHHBEPCAJbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
JAeCTBUAMM:

1) 6Ga3oBbIC JTOTHYCCKHE NCHCTBUA:

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

WCIOJb30BaTh MPU OCBOCHHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBINUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiIaccu (pukanmm, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX TOHATHI (BBIACIATh UX XaPAKTEPHBIC MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TOHATHSMHA ),

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

UCIOJIb30BaTh OMOJIOTMYECKUAE TOHITHS JUTsl OOBSICHEHUs (DAKTOB W SIBJICHUN
>KABOH NIPUPOABI;

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHIAYKTHBHBIE, ACIAYKTUBHBIC, IIO
AQHAJIOTHMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccCMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUCHMUS,

OPUMEHATh  CXEMHO-MOJCNIBHBIE ~ CPEACTBA ANl NPEACTABJICHUS
CYLICCTBEHHBIX CBS3CH M OTHOUICHWH B M3y4acMbIX OMOJIOrMYECKHX OOBEKTax, a



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

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

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

KOOPAVMHHUPOBaTh M  BBINOJHATH PAdOTy B YCIOBHSIX  PEATBHOIO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATh KPEATHBHOE MBILIJICHUE MTPU PELICHAN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIC HCCJICA0BATEILCKHE ICTICTBHSA:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW U MPOCKTHON NEATEIBHOCTH,
HABbIKAMHU  paspellicHust MpoOJIeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 33424, IPUMEHEHUIO
PA3IMYHBIX METOJOB MO3HAHUS,

UCMOJIb30BaTh PA3JMYHbIC BUABI JEATEIILHOCTH MO TMOJYYEHHIO HOBOIO
3HAHWS, €r0 WHTEPNPETAlMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTYyalMsIX, B TOM YUCIIE TPH CO3JaHUH YUEOHBIX U COLMAIIBHBIX TPOEKTOB;

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

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

BBISIBJISITH MPUYAHHO-CIICACTBEHHBIE CBSI3M W AKTyaJIM3MPOBaTh 3a4ady,
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 CHTYALMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

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

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIIBHYI0 M MPAKTHYECKYHO 00nacTv
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

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

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOPMALUH (TEKCTE YUEOHOTO
nocoOus, HAY4YHO-NOMYJISIPHOM JIMTEparype, OMOJOTMYECKUX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHbBIX, B WHTEpHETE), aHAIM3HpPOBATh



WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHHS, KPUTUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCTE;

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

nprOOpETaTh ONBIT MCHOJB30BAHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO MCIOJIB30BAHUS PA3TUYHbBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMPATh  ONTUMAIBbHYK)  (OPMY  MPEACTABIICHUS
Ononornueckoil HHGopMaluu (CXemsl, rpaQuKy, AUArpaMMBbl, TaOJIHALbI, PUCYHKH
¥ Ipyroe),

WCIOJb30BaTh HAYYHBIA SI3bIK B KayeCcTBE CpeAcTBAa mnpu  padoTe ¢
Ononornueckoil  MHpOpMAaUMEH: TNPUMEHATH XUMHUYECKHE, (QHU3MYECKHE U
MAaTEMaTHYECKAE 3HAKH W CUMBOJIbI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCMOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CPENICTBA
HATTSAHOCTH,

BIQJCTh  HABbIKAMM  PAClO3HABAaHWS W 3allUThl  HWH(pOpMAaLMH,
WH(OPMAMOHHOHN 0€30MaCHOCTH JTMYHOCTH.

OgyageHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) oOienne:

OCYILIECTBIISATH KOMMYHUKALIMA BO BCEX c(hepax KU3HU, AKTUBHO YUYaCTBOBAThH
B JIMAJIOTE WM JUCKYCCHH TO CYIIECTBY OOCYKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXIACHHS OTHOCHTEIBHO BBINOJHEHUS MpPEIIaracMomn
3a/1a4M, YYUTHIBATH UHTEPECHl U COMIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaiora Wik JUCKYCCHH ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOLICHWS, MOHUMAaTh 3HAYCHUE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HWKHOBEHHS KOH(DIMKTHBIX CUTYALWN,
YMETh CMATYAaTh KOH(PIUKTHI U BECTH MEPETOBOPSI;

BJIAQJICTh PA3JIMYHBIMU CHOCOOAMH OOIICHUS W B3aUMOJCHCTBUS, TOHUMAThH
HAMEPEHUS IPYTUX JIFOJACH, MPOSBIIATH YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOMH (popMe popMynrpoBaTh CBOM BO3PAKECHUS,

PA3BEPHYTO W JIOTHYHO M3JIararh CBOK TOYKY 3PEHHUs C HCIOJIB30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BaTh MPEMMYLIECTBA KOMAaHAHOW M WHIWBUIYaIbHON
pabOThI MPU PEHICHUN OMOJIOTHUYECKON MPOOIEMBI, 00OCHOBBIBATH HEOOXOIUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS IPH PEIICHUU YUEOHOH 3a1a4u;

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



[PUHUMATh  LEJIU  COBMECTHOM  AEATENBbHOCTH, OPraHU30BLIBATH WU
KOOPAWHHUPOBATH JEUCTBUS 110 €€ NOCTIDKEHUIO. COCTaBJIATH IUIAH JEWCTBUH,
pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHMUBATh KA4e€CTBO CBOEr0 BKJIAJa M KKAONO Y4YaCTHHUKA KOMAaHIbI B
o0LIMid pe3ynpTar Mo pa3padoTaHHBIM KPUTEPHSIM,

[peuiarartb HOBBIE TIPOEKTHI, OLEHWBATh HWAEW C TO3ULHUM HOBHU3HEI,
OPUTMHAJIBHOCTH, MPAKTHYECKON 3HAYUMOCTH,

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

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMHM JCHCTBHSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJOTMYECKUE 3HAHWS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HCHHBIX U YUECOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX W MOCTYIIKAX IO OTHOLIEHHUIO K JKUBOU IMPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAIOIIUX;

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

CaMOCTOSITEIBHO ~ COCTAaBJIATh IUJIAH PEIICHUS MOPOOJIIEMBI C  YUYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEAMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacpsITh PpaMKX YY4EOHOTO MPEIMETA HA OCHOBE JIMYHBIX MTPEIMTOYTEHUH;

JIeNlaTh OCO3HAHHBII BBIOOD, ApryMEHTUPOBATh €ro, Opark OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATb TPHOOPETEHHBIN OMBIT,

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

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalWsM, BHOCUTH KOPPEKTUBEI B JEATEIIBHOCTS,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJCTh HABBIKAMM  [O3HABATEJIbHONH  peduekcnn  Kak  OCO3HAHWs
COBEPIIAEMBIX JCUCTBAA W MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaTOB M
OCHOBaHMi, UCMOIB30BaTh NPUEMBI PEQIICKCHM /Il OLUEHKM CUTYallWH, BbIOOpA
BEPHOIO PELLICHHUS,

VMETH OLICHUBATH PUCKH KM CBOEBPEMEHHO IPUHUMATH PELICHUS MO HUX
CHIDKEHHIO;



NPUHUMATL MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTaTOB
NEATENBHOCTH,

3) npuHsiTue ce0s U APYTHUX:

NPUHUAMATE Ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATL MOTHBBI W aPryMEHTBl APYIMX IPH aQHAIMA3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpeaMeTHbie pe3yabTaThl 0CBOCHHsS mnporpaMMmbl COO mno OMOnOrMM Ha
0a30BOM YPOBHE BKJIHOHAKOT CHEMPUUECCKHE sl y4eOHOro npeamera « buosorus»
HAYYHbIC 3HAHWS, YMEHUS U CNOCOObI NEHCTBUIA O OCBOCHUIO, HHTEPIPETALNN U
npeoOpa3OBaHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJIYYCHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWI B Pa3jMUYHbIX YUYEOHBIX CHUTyalHsdX, a TAKKE B PEAIbHBIX
JKU3HEHHBIX CUTYalMsX, CBA3AHHBIX ¢ Owosiorueid. B mporpamme mnpeamMeTHbIE
PE3yABTaThl IPEACTABIICHBI 110 TOAaM O0yYCHHSI.

[TpeaMeTHbIE pe3yapTaThl OCBOCHUsT yueOHOro npeamera «buonorus» ¢ 10
Kiacce NOJDKHBI OTPAKATh:

c()OPMUPOBAHHOCTh 3HAHWUIA O MECTE W POJIM OMOJIOTHUM B CUCTEME HAYUYHOTO
3HAHUSI 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 JUIsl PEHICHUS YKU3HEHHBIX 3a7a4,

YMECHHE PACKPBIBATh COACPKAHUE OWOJIOTMYECKUX TEPMHHOB M TOHSTHIA:
JKU3Hb, KJIETKA, OpraHu3Mm, MeTadoau3M (OOMEH BEIIECTB W MPEBPALLCHUE
SHEPruM ), TOMEOCTa3 (CaMOPETYJISALMS), YPOBHEBAsSI OPraHU3ALMS JKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIECICTBEHHOCTh, N3MEHUYMBOCTh, POCT U
Pa3BUTHE;

YMECHHE H3JlaraTb OWOJIOTHYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHAs,
MYTAaUMOHHAs, LECHTpPAJIbHAas J0rMa MOJICKYJISpHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u ydeHus (0 LeHTpax MHOTooOpasusi u
MPOUCXOXKICHUS KylbTypHbIX pacteHuii H. M. BaBunopa), onpenenste rpaHuilbl
UX MTPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJOTHM: HAOIIOJCHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBIICHWH, OpPraHu3auus W MPOBEICHUE
OMOJIOTMYECKOTO  DKCINEPUMEHTA,  BBIIBH)KEHWE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXKIY HCCICAYEMBIMU BEJIMYMHAMM, OOBSCHEHUE MMOJIYYCHHBIX



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

YMEHHE BBIJCNATh CYLIECTBEHHBIE MTPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
3YKapuoOT, OAHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHHUS SHEPTUU B KIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUS, WHANBUAYAIBHOIO Pa3BUTHS  OpraHu3Ma
(OHTOTEHE3),

YMECHHE MPUMEHSATH MOJIYYEHHbIC 3HAHUS IJi1 OOBICHEHUS OMOJOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEIICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecreueHusl O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KaIOIIUX JIFOACH, COOFOIEHUS] HOPM IPAMOTHOTO MOBEACHUS B OKPY KAOLIEH
OPUPOIHOM Cpesie, MOHUMAHUE HEOOXOIMMOCTH MCMOJIB30BAHUS TOCTHXKEHUH
COBPEMEHHOW  Owomorum W OMOTEXHOJIOTHIA ~ UIsl  PalMOHATIBHOTO
IPUPOIONOTIB30BAHUS,

YMECHHE PEIIaTh JJICMECHTAPHBIE TEHETUYECKHE 3aJa4d Ha MOHO- H
IUTUOPUIHOE CKPEIIMBAHUE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPEUIMBAHMs /Il MPEACKA3aHWs HACICIOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMECHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTHYECKHE PadOThl, COONIOAATH
npasusia npu padoTe ¢ y4eOHBIM U JJa00PaTOPHBIM 000PYIOBAHUEM

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

YMEHHE CO3[1aBaTb COOCTBEHHbBIC MMHCHMEHHBIE M YCTHBIE COOOLIEHMS,
000011ass OUOJIOTMYECKY0 MH(POPMALMIO M3 HECKOJIBKUX MUCTOYHUKOB, FPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

[TpeaMeTHBIE 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 HAYYHOIO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YUYEHBIX-OMOJOrOB B Pa3BUTUE OMONOTUM, (YHKIUOHAIBHON
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a/a4,

YMECHHE PACKPBIBATh COACPKAHUE OWOJIOTMYECKUX TEPMHHOB M TOHSTHMA:
BU/I, MIOMYJIALUS, TeHO(POHA, 3BOIIOLMS, ABHXKYILIHAE CHIBI ((PAaKTOPBI) 3BOJIOLNH,
IPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000PA30BaHME, SKOJIOTMUYECKUE (DAKTOPBL,



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

YMECHHE W3JIaraTb OMOJOTUYECKHE TEOPHH (SBONIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAs TEOPUSl SBOJIIOLMHU), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonacrtea K. M. bapa, depenoBaHusi rjIaBHbIX HaMpaBiICHUN U
nyteid >Bomomn A. H. CeeprioBa, yuenust o ouocepe B. Y. BepHaackoro),
OMPENIENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIAJECTh METOJAMU HAYYHOTO TIO3HAHUSI B OMOJIOTUU: HAOIIOACHUE U
OIMMCAHUE >KUBBIX CHUCTEM, TPOILIECCOB W SBJCHWA, OpraHu3alus W MPOBEACHUE
OMOJIOTUYECKOTO  SKCIIEPUMEHTA,  BBIIBMXKEHME  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HUCCIICAYEMBbIMU BEJIMYMHAMH, OOBICHEHUE MOJYUYEHHBIX
PEe3yJbTAaTOB, MCIMOJIb30BAHHBIX HAyUHbIX MOHSTHHA, TEOPUM W 3aKOHOB, YMEHHE
JieNIaTh BBIBO/IbI HA OCHOBAHUU MOJTyUYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKUA CTPOEHUS OMOJOTMYECKUX
OOBEKTOB: BUJOB, MOMYJSALUA, MPOAYUEHTOB, KOHCYMEHTOB, PpEIYyLEHTOB,
OMOreOLEHO30B M 3KOCHUCTEM, OCOOCHHOCTM TMPOLECCOB.  HACIICICTBEHHOM
W3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpA, BHUI000pA30BaHUs, MPHUCIOCOOJICHHOCTH
OpraHu3MoB, JEHCTBUS SKOJIOTMYECKMX (DAKTOPOB HAa OpraHu3Mbl, MEpeHoca
BEIIECTB M TOTOKA HSHEPrMM B SKOCHCTEMAaX, AHTPONOTCHHBIX W3MEHEHUN B
BKOCUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEHICCTB M OMOr€OXMMHYECKUX
LUKJIOB B Onocdepe;

YMEHUE TPUMEHSATH MOJIyYEHHBIE 3HAHUS AJs1 OOBSICHEHUS OMOJOTHUYECKUX
MIPOLIECCOB U SIBJICHUN, JUIA NMPUHATHS MPAKTHYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbpro  oOecrieueHrs O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KaIOIIUX JOACH, COOMOIEHUS HOPM IPAMOTHOTO MOBEAEHUS B OKPY>KAOLIEH
OPUPOAHOIN cpele, MOHMMAHWE HEOOXOAUMOCTH WCHOb30BAHUS JOCTUKEHUMA
COBPEMEHHOM OMOJOTHH ISl PAMOHATILHOTO MPUPOAONOIb30BAHUS,

YMCHHE PEIIaTh 3JIEMEHTAPHBIC OMOJIOTUYECKUE 33/1a4l, COCTABIISITE 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 HWHTEPHOPETUPOBATH HH(OPMALIO
OMOJIOTMYECKOTO  COJACPIKAHMS, BKIFOYAMOIIYK) [ICEBJOHAYYHBIE 3HAHWSA W3
Pa3IMYHBIX UCTOUHUKOB (CPEACTBA MAacCOBOM MH(OpMAaIMK, HAYYHO-TIOMYJISPHbIC
Marepuaibl),  paccMaTpuBaTb  [J0OAIbHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHUE CO3[1aBaTh COOCTBEHHBIC MNUCHMEHHBIE W YCTHBIE COOOIICHHUS,
00001as OUOJIOTMYECKY0 MH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.



TEMATNYECKOE NMI1AHNPOBAHWE
10 KNTACC

HanmeHoBaHWe pas3genoBs u Tem
nporpamMmbi

Buonormnsa Kak Hayka

JKnBble cUCTeMbI U UX opraHunsaumna

XVMUYecKuniA cOCTaB U CTPOEHME KIIETKU

YKN3HeaeAaTe/IbHOCTb K/IETKMN

PasMHOXeHVe U MHAMBUAYa/IbHOE Pa3BUTME
OpraHu13mMoB

HacneiCcTBEHHOCTb U U3MEHUYMBOCTb
OpraHvM3MoB

Cenekumnsa opraHnsmoB. OCHOBbI
6NoTEXHOOT NN

Pe3epBHOe Bpem4

OBLLEEE KOJTMYECTBO YACOB I10 INMPOIrPAMME

KonwnyecTBO yacoB

Bcero

34

KoHTponbHble  [lpakTnyeckue
paboThbl paboThbl
0.5
1
15
0 3

ONeKTPOHHbIe

(umdpoBble)
obpasoBaTefbHble

pecypchbl

Bubnmnoteka LIOK
https://rn.edsoo.ru/7f41c292

Bubnunoteka LLOK
https://rn.edsoo.ru/7f41c292

Bubnuoteka LIOK
https://rn.edsoo.ru/7f41c292

Bubnnoteka LIOK
https://rn.edsoo.ru/7f41c292

Bubnmnoteka LIOK
https://rn.edsoo.ru/7f41c292

Bubnuoteka LIOK
https://rn.edsoo.ru/7f41c292

Bubnunoteka LLOK
https://rn.edsoo.ru/7f41c292

Bubnuoteka LIOK
https://rn.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 KNTACC

HavmMeHoBaHWe pasfenoB U Tem
nporpamMmmbl

Ne n/n

OBONOLMOHHAs 6uonoruns

BO3HMKHOBEHWE N pa3BUTUE XXU3HN Ha
3emrie

OpraHusmbl 1 OKpy>XKatoLas cpefa

Co06LLecTBa U 9KOIOTMYUECKIE CUCTEMBI

Pe3epBHOe Bpems

OBLLEEE KOJTMYECTBO YACOB I10 INMPOIrPAMME

KonnyecTBo 4yacos

Bcero

34

KoHTponbHble  [lpaKTuyeckue
paboThbl paboThbl

0.5

ONeKTPOHHbIE

(umdpoBble)
obpasoBaTeNnbHble

pecypcbl

BubnnoTteka LIOK
httDs://m.edsoo.ru/7f4lcc74

BubnnoTteka LIOK
https://m.edsoo.ru/7f41cc74

Bubnunoteka LLOK
https://m.edsoo.ru/7f41cc74

Bubnnoteka LIOK
https://m.edsoo.ru/7f41cc74

BubnnoTteka LIOK
https://rn.edsoo.ru/7f41cc74


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




MOYPOUYHOE NM/JTAHNPOBAHWE

10 KJTACC
No T
i emMa ypoka

Buonorma B cucteme HayK

MeToabl NO3HAHWUSA XXNBOW NPUPOAbI.
MNpakTnyeckas paboTta
«lcnonb3oBaHme pasnnyHbIX
METOZO0B NPWN N3yYeHUN
61oNornyecknx 06bLEKTOBY

Buonorunyeckne cucTembl, NpoLiecchbl
1 nx nsyyeHuve. Craprosas
AMarHoOCTUKa 3HaHWUA.

XUMWYECKNIA cOCTaB KNeETKU. Boga
N MUHepasibHbIe COMN.

Benkun. CocTaB 1 CTpoeHMe 6e/IKOB

depmeHTbl — 6UOSI0rNYecKme
KaTanmsatopsbl. JlabopaTopHas
paboTa «l/3yueHune
KaTa/IMTUYeCKOM aKTUBHOCTU
(hepmeHTOB (Ha NpuMepe aMmmiasbl
Wn Katanasbl)»

KonnyecTtBo yacoB

Bcero

KOHTpO/bHbIE
paboThbl

0.5

MNpakTnyeckne
paboThbl

0.5

0.5

JaTta
N3yyeHuns

03.09.2024

10.09.2024

17.09.2024

24.09.2024

01.10.2024

08.10.2024

ONeKTPOHHbIE

LuMpoBbIe
obpasoBaTefibHble

pecypchbl

Bubnuoteka LIOK
https://rn.edsoo.ru/863e6122
https://rn.edsoo.ru/863e632a

Bubnuoteka LIOK
https://rn.edsoo.ru/863e6122

Bubnnoteka LLOK
https://rn.edsoo.ru/863e6564

BubnnoTteka LLOK
https://rn.edsoo.ru/863e674e

Bubnnoteka LLOK
https://rn.edsoo.ru/863e6b72

Bubnnoteka LLOK
https://rn.edsoo.ru/863e6b72


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

10

1

12

13

14

15

16

17

Yrnesofbl. JIunuael

HyknenHoBble KNCNOTbI. AT

VicTopus n meTogpbl n3yyeHus
KNeTkn. KnetovHasa Teopus
CTpoeHne 3yKapnoTUYecKori
KNeTkw. SlabopaTopHas paboTta
«CTPOEHNSA KNETOK pacTeHWUI,
YKMBOTHbIX, FP1OOB 1 6aKTepuii Noj
MMKPOCKOMOM Ha roTOBbIX
MUKporpenaparax u ux onucaHue»

KoHTponbHasa paboTa rno Teme
"CTpoeHue 1 paboTa KIeTKu'.

KneTka Kak LiesiocTHasa XuvBas
cuctema. O6MeH BELLIECTB.

doTOCUHTE3. XEMOCUHTE3

SHepreTnyecknini obmeH

BuocuHTe3 benka.

TpaHcaaumsa — 6uocnHTes Genka

YKU3HEHHbIN UMKN KNeTKW. [eneHne
KNeTKn. MuTos.

0.5

15.10.2024

22.10.2024

05.11.2024

12.11.2024

19.11.2024

26.11.2024

03.12.2024

10.12.2024

17.12.2024

24.12.2024

14.01.2025

Bubnuoteka LIOK
https://m.edso0.ru/863e6870

Bubnuoteka LIOK
https://rn.edsoo.ru/863e6d5c

Bubnuoteka LIOK
https://rn.edsoo.ru/863e6e88

Bubnuoteka LIOK
https://m.edso0.ru/863e6ff0
https://rn.edsoo.ru/863e716c

bubntoTeka LLOK

Bubnuoteka LIOK
https://rn.edsoo.ru/863e7c98

Bubnuoteka LIOK
https://rn.edsoo.ru/863e7aae

Bubnuoteka LIOK
https://rn.edsoo.ru/863e766¢

Bubnuoteka LIOK
https://rn.edsoo.ru/863e7dc4

Bubnuoteka LIOK
https://rn.edsoo.ru/863e796e

Bubnuoteka LIOK
https://rn.edsoo.ru/863e796e


https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18

19

20

21

22

23

24

25

26

HekneTouHble hopMbl XKU3HN —
BUPYChI

dopMbl Pa3MHOXEHMWSA OpraH13MOB

Meiio3

O6pasoBaHue 1 pa3BUTKE MOOBbIX
KneToK. OnnogoTBOPEHME.
Nab6opaTtopHasa paboTta «W3yyeHune
CTPOEHUSI MOMIOBbIX K/ETOK Ha
roTOBbIX MUKpOMNpenapaTax»

VHauBmayanbHoe pasBuTme
OpraHu3moB

MeHeTMKa — Hayka 0
HacneLCTBEHHOCTU U
M3MEeHYMBOCTW. TecT no Teme
""PasMHOXeHMe opraHn3moB"".

3aKOHOMepHOCTWN HacnejoBaHNsA
npusHakos. MoHornépungHoe
CKpeLLBaHne

OnrnbpunaHoe cKpeLimBaHue. 3aKOH
He3aBMCMMOro Hac/efoBaHNSA
NMpr3HaKoB

CuensieHHOe HacnefoBaHue
npusHakoB. JlabopaTopHas pa6oTa
«PeLleHne aneMeHTapHbIX
reHeTUYECKNX 3afay»

0.5

0.5

21.01.2025

28.01.2025

04.02.2025

11.02.2025

18.02.2025

25.02.2025

04.03.2025

11.03.2025

18.03.2025

Bubnuoteka LIOK
https://rn.edsoo.ru/863e7540

Bubnuoteka LIOK
https://rn.edsoo.ru/863e81b6
https://rn.edsoo.ru/863e831e

Bubnnoteka LLOK
https://rn.edsoo.ru/863e7f4a

Bubnuoteka LIOK
https://rn.edsoo.ru/863e81b6

Bubnnoteka LLOK
https://rn.edsoo.ru/863e8436

Bubnuoteka LIOK
https://rn.edsoo.ru/863e86f2

Bubnuoteka LIOK
https://rn.edsoo.ru/863e8878

Bubnnoteka LLOK
https://rn.edsoo.ru/863e89a4

Bubnuoteka LIOK
https://rn.edsoo.ru/863e8c60


https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

27

28

29

30

31

32

33

34

"eHeTuKa nona. HacnegosaHme
NPWU3HaKOB, CLIEMIEHHbIX C MOM0M

M3meHUMBOCTL. HeHacneacTBeHHadA
N3MeHUYMBOCTb. JlabopaTopHas
pa6oTta N3y4yeHune
MOANPUKALMOHHOW U3MEHYNBOCTMU,
NOCTPOEHMe BapyaLMOHHOIO paga u
BapunaLOHHOM KPBOW»

HacnegcteeHHasd M3MeHUYMBOCTD.

MeHeTuKa yenoBeka O606LLEHME MO
Teme ""HacneaCcTBeHHOCTb U
M3MEHYNBOCTL".

MToroeasa atrtectayms 3a kepc 10
Knacca.

Cenekums Kak Hayka 1 npotiecc

MeToAbl U JOCTVKEHUS CENEKL MM
pacTeHU N XXMBOTHbIX
BuoTexHonornsa Kak otpacsb
NpPOn3BOACTBA

OBLLEE KOJTMYECTBO YACOB 10
MPOIrPAMME

34

01.04.2025

08.04.2025

15.04.2025

22.04.2025

29.04.2025

06.05.2025

13.05.2025

20.05.2025

Bubnuoteka LIOK
https://rn.edsoo.ru/863e8c60

Bubnuoteka LIOK
https://rn.edsoo.ru/863e8efe

Bubnuoteka LIOK
https://rn.edsoo.ru/863e8efe

BubnnoTteka LLOK
https://rn.edsoo.ru/863e8d78

Bubnnoteka LLOK
https://rn.edsoo.ru/863e9214

Bubnuoteka LIOK
https://rn.edsoo.ru/863e9214

BubnnoTteka LLOK
https://rn.edsoo.ru/863e9336


https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KTACC

Tema ypoka

OBONOUMA N METOAbI eé N3yyeHus

VicTopus pa3sBuTus NpeacTaBneHuiA
06 3BonoLUN

Mukpossonouns

Monynaums Kak anemeHTapHas
efMHMLA BMAA U 3BOJTOLUN.
JlabopaTtopHas pa6oTta Ne 1
«CpaBHeHMe BMUAO0B Mo
MOP(0/IOrMYECKOMY KPUTEPUIO»

ABmxyuime cunbl (3NIEMeHTapHbIe
(haKTOpbl) 3BOOL MU

EcTecTBeHHbIV 0T60P 1 ero popmbl

PesynbTaTthbl 3BOIHOLMN:
NPMCNOCO6NEHHOCTb OPraHU3mMoB U
BuaoobpasoBaHue. JlabopaTopHas
pabota Ne 2 «OnucaHue

NPUCNoco6/1eHHOCTM OpraHM3Ma 1 eé

OTHOCUTE/IbHOT0 XapaKTepa»

HanpasneHna n nytu
MaKpOo3BO/THOLLNN

KonnyecTtBo 4YacoB

Bcero

Jata
KoHTponbHble  [lpaKTuyecKue
N3yyeHus
paboThbl paboThbl
0.5
0.5

ONEeKTPOHHbIe

unpoBbIe
obpa3oBaTe/ibHble

pecypchl

BubnnoTteka LLOK
https://rn.edsoo.ru/863ea20e

BubnnoTteka LLOK
https://rn.edsoo.ru/863e9570

BubnnoTteka LLOK
https://rn.edsoo.ru/863e9cle

Bubnuoteka LIOK
https://rn.edsoo.ru/863e99c6

Bubnuoteka LIOK
https://rn.edsoo.ru/863e9da4

Bubnnoteka LLOK
https://rn.edsoo.ru/863e9ed0

Bubnuoteka LIOK
https://rn.edsoo.ru/863e9fde

Bubnnoteka LLOK
https://rn.edsoo.ru/863e9cle


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

10

1

12

13

14

15

16

17

18

19

20
21

HeobpaTmmocTb 3BoNOLUK

VcTopuna XN3HM Ha 3emsie N MeToAbl
eé n3yyeHms

TMnoTesbl NPOVCXOXAEHNSA XKN3HN
Ha 3emse

Pa3BuTKMe XN3HM Ha 3emJie Mo apam u
nepuogam

OCHOBHbIe 3Tanbl 3BO/IOLMN
pPacTUTENbLHOIO N XXMBOTHOIO MUpa.
MpakTnyeckas pabota Ne 1
«l3yyeHne NCKOMaeMbIX 0CTaTKOB
pacTeHU N XXMBOTHbIX B
KONNEeKUMAX»

CoBpeMeHHas cucTema
OpraHn4ecKoro mvpa

JBONIOLNA YenoBeKa (aHTPoMnoreHes)

ABwxyLime cunbl (hakTopbl)
aHTpornoreHesa

OCHOBHbIE cTagun aBoJsiloLnn
yesioBeKa

UenoBeyeckue pacbl 1 NPUPOAHbIe
ajanTauumn yenoseka

Pe3epBHbIli ypoK. O606LLeHME N0
Teme «BO3HMKHOBEHME U pa3BUTUE
XXU3HKU Ha 3emie»

OKO/0rMg Kak Hayka

Cpe,qbl 06MTaHUS N 3KONOTMYECKINE

0.5

Bubnnoteka LLOK
https://rn.edsoo.ru/863ea5a6

Bubnuoteka LIOK
https://rn.edsoo.ru/863eatbe

Bubnuoteka LIOK
https://rn.edsoo.ru/863ea8bc

Bubnuoteka LIOK
https://rn.edsoo.ru/863ea48e

Bubnuoteka LIOK
https://rn.edsoo.ru/863eac2c

Bubnuoteka LIOK
https://rn.edsoo.ru/863ead44

Bubnuoteka LIOK
https://rn.edsoo.ru/863eaea?

Bubnuoteka LIOK


https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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23

24

25

26

27

28
29

30

31

(haKTopbl

AbBNoTMYECKNE (haKTOpPbI.
JlabopaTtopHas paboTa Ne 3.
«Moponornyeckme ocobeHHOCTH
pacTeHU 13 pasHbIX MecT
obuTaHus». JlabopaTopHasa paboTa
Ne 4. «BnnaHme cBeTa Ha pocT n
pa3BUTME YEPEHKOB Koseyca»

BuoTnueckune hakrtopsbl

OKO/I0rMYecKme XapaKTepucTUKm
nonynauuu. MNpakTunyeckaa padora
Ne 2 «[MOACHYET MI0THOCTU
nonynsAunin pasHbIX BULOB
pacTeHNin»

CoobuyecTBa opraH1M3mMoB —
6noueHo3

JKOJIOMMYECKUE CUCTEMDI
(skocucTembl)

OCHOBHble MoKa3aTe/In 3KOCUCTEMbI.
JKO0/0rnYeckume nupammnibi.
CaolicTBa akocuctem. Cykueccus

MpnpoaHble 3KOCUCTEMbI
AHTpPOMNOreHHbIe 3KOCUCTEMBbI

Buoctepa — rnobanbHas
aKocucTema 3emnm
3aKOHOMEpPHOCTW CYyLLECTBOBAHUSA
6rocepbl

0.5

0.5

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

Bubnuoteka LIOK
https://rn.edsoo.ru/863eb10e

Bubnuoteka LIOK
https://rn.edsoo.ru/863eb348

Bubnuoteka LIOK
https://rn.edsoo.ru/863eb46a

BubnnoTteka LLOK
https://rn.edsoo.ru/863eb46a

BubnnoTteka LLOK
https://rn.edsoo.ru/863eb5fa

Bubnuoteka LIOK
https://rn.edsoo.ru/863ebb5e

Bubnuoteka LIOK
https://rn.edsoo.ru/863ebd16


https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 UenoeeyecTBo B 6Mochepe 3emnn 1

CocyLecTBoBaHMe Npupoabl n Bubnmnoteka LLOK

33 1
YenoBeYecTBa https://rn.edsoo.ru/863ebale
Pe3epBHbIli ypoK. O606LLeHME TEMbI

34 «Co0006LLecTBa 1 3KOI0rM4YecKume 1

CUCTEMbI»

OBLLEE KOJTMYECTBO YACOB 10
MPOIrPAMME

34 0 2.5


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




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






