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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke MporpamMmbl MO OHMOJIOTHH TEOPETUYECKYI0 OCHOBY JIJISI
OTIPENICNICHHS MMOJX0JI0B K (DOPMHUPOBAHMIO COJICPIKAHUS YIEOHOro MpeaMera
«buosorus» cocraBuiun: KoHuentyaibHbeie onoxenua ®I'OC COO o B3aumo-
00YCIIOBJIEHHOCTH LI€JIeH, COJep KaHus, Pe3yJIbTaTOB O0OyUCHUS U TPEOOBAHMM K
YPOBHIO TOATOTOBKH BBIMTYCKHUKOB, TOJIOKEHUSI 00 OOIUX LENIX W MPUHITU-
max, XapaKTepHU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEr0 OOIIEro
obpazoBanust B Poccuiickoit ®denepanun, a Takke IMOJOXKEHUS O CHelnuduke
OuoJioruu, €€ 3HaYCHUM B MO3HAHUU YKUBOMW MPUPOABI U 00ECTICUCHUU CYIIIe-
CTBOBaHHUsS YeJioBeueckoro oOmiecTBa. CoTrjlacHO Ha3BaHHBIM TOJIOKEHUSM,
OTIpeIeJICHBl OCHOBHBIE (DYHKITUH ITPOTPAMMBI 110 OHMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo O6uoJioruu Aa€T MpecTaBiICHUE O IEsIX, 00 oOmel cTpa-
TEeruy 00yUYeHHUsI, BOCIIUTAHUS M Pa3BUTHS O0YyJaIOIIUXCS CPEICTBAMHU yIeOHOTO
npeamera «buonorus», ompeaenser o0s3aTeabHOE MPEIMETHOE COJEpIKaHME,
€ro CTPYKTYPY, paclpeleliCcHHe 10 pas3jenaM W TeMaM, PEKOMEHIyeMYyIo TO-
CJIEOBATEILHOCTh M3YUYEHHS yUeOHOro MaTepuasia ¢ y4éTOM MEXKIIPEIMETHBIX
U BHYTPHUIIPEAMETHBIX CBS3€H, JOTUKH O0Opa3oBaTEeIBLHOTO Ipoliecca, BO3pacT-
HBIX 0COOCHHOCTEH 00yUaroIIMXCsl.

B nporpamme 1mo 6MoJOTHM TaKXKe YIUTHIBAIOTCS TPeOOBAHUS K TUIAHUPY-
€MBIM JTUYHOCTHBIM, METAIIPEAMETHBIM U MPEJIMETHBIM pe3yJibTaTaM 00ydeHUS
B (OPMUPOBAHUM OCHOBHBIX BHJIOB Y4e€OHO-IO3HABATEIILHOW JCATEIbHO-
CTH/Y4eOHBIX JEHCTBUH 00YyJaIOIMMXCS IO OCBOCHHIO COACPKaHUS OMOJIOTHYe-
CKOro oOpa3oBaHUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbI YPOBEHB) peaan3o-
BaH IPUHIIUIT TPEEMCTBEHHOCTH B M3yUYCHHH OMOJIOTHH, Ojlaroaps 4yemMy B Hel
IPOCMATPUBACTCS HAMPABJICHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C (POPMH-
POBaHHEM ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHHUS, IIEHHOCTHBIX OpPHUCHTAIUI
JUYHOCTH, SKOJIOTHYCCKOTO0 MBIIIJICHUS, MPEACTaBISHUM O 340pOBOM 00Opase
KU3HU U OEpEKHBIM OTHOIIICHHUEM K OKpYyKaroiie nmpupoaHoi cpene. [Toatomy
Hapsay ¢ M3ydeHHEeM OOIIEeOHMOJIOTHYSCKUX TEOPHUM, a TaKkKe 3HAHUM O CTpoe-
HUW JKUBBIX CHCTEM Pa3HOT0 paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIINX B
HUX IIPOIIECCOB B MPOTrpaMMe 10 OHOJIOTUH YEJICHO BHUMAaHUE UCIIOIb30BaHUIO
MOJTYYCHHBIX 3HAHWI B TIOBCETHEBHOW KU3HHU JIJISl PEIICHUS MPUKIIATHBIX 3a/1a4,
B TOM 4YHCJIC: NMPOGUIAKTUKH HACISACTBCHHBIX 3a00JICBAaHUM YEIIOBEKA, MCIH-
KO-TEHETHYECKOTO KOHCYJIbTUPOBAHUS, 0OOCHOBAHUS IKOJIOTHUECKH IIeJIeC000-
Pa3HOTO TIOBEICHHSI B OKPYXKAIOIIEH MPUPOHON cpese, aHaIu3a BIUSHHS XO-
3SIUCTBEHHOM JIEATENLHOCTH YEeJIOBEKa Ha COCTOSHUE TPUPOJIHBIX U HUCKYC-
CTBEHHBIX IKOCHUCTEM. YCHJICHHEC BHHMAaHHUS K TMPHUKIATHOW HAIPaBICHHOCTH
yaeOHoro mpenmMera «buosorusy MpoJIUKTOBAaHO HEOOXOIMMOCTHIO obecreue-
HUS YCIIOBUU JJISI PEIICHUS OJTHOM M3 aKTyallbHBIX 3aJ/1au MIKOJLHOTO OMOJIOTH-
YEeCKOTro 00pa3oBaHusl, KOTOpas Mpearnojaaraet GopMUpPOBaHUE Y 00YUIAIONTUXCS
CITIOCOOHOCTH aJallTUPOBAThCS K HM3MEHEHUSM JHHAMHUYHO Pa3BUBAIOIICTOCS
COBPEMEHHOT'0 MUpa.

buonorust Ha ypoBHEe cpeaHero o01ero oOpa3oBaHHs 3aHUMAET Ba)XKHOE
mecto. OHa obecrieunBaeT (GOpMHUPOBAHUE y OOYYAIOMMXCSI IPEACTABICHAN O
HAayYHOM KapTHHE MHpa, PACIIUpPsET ¥ 0000LIaeT 3HAHMUS O XKHUBOH HPUPOJE, e€
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBON OPraHM3aliii W 3BOJIOLHH, CO31aET
YCJIOBHSI JUIsl: TIO3HAHMS 3aKOHOB YXUBOW MPHUPOJBI, hOopMUpOBaHHS (HYHKIIHO-
HaJbHOW TPaAaMOTHOCTH, HABBIKOB 370POBOTO W 0Oe30macHOro oOpasa >KW3HH,



AKOJIOTUYECKOTO MBIIUICHUS, IIEHHOCTHOIO OTHOIICHUS K >KMBOM IPUPOJE U
YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTHUS UMEET TakXKe JJIS PEIICHHUS BOCIUTATEIb-
HBIX U Pa3BUBAIOIIUX 3a7ad CPEIHEro OO0IIero oOpa3oBaHMs, COLMAIM3ALIUU
obyuaromuxcs. M3yuenne Ouonoruu odecreunBaeT yciaoBus sl popMupoBa-
HUS WHTEJJICKTYaJbHBIX, KOMMYHUKAIIMOHHBIX U WH()DOPMAITMOHHBIX HABBIKOB,
ACTETUYECKOM KYJIBTYPHhI, CIIOCOOCTBYET MHTETpAIlMd OMOJIOTHYSCKUX 3HAHUH C
peACTaBICHUSIMHU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (DM3UKHU, XU-
Muu U reorpaduu. HazBaHHbIE MTOJIO0KEHHUS O MPEIHa3HAYECHUHU Y4eOHOTO TIpe/-
MeTa «buosiorus» cocTaBUIM OCHOBY JJIsl ONPEACIICHUS MOAX0I0B K 0TOOPY H
CTPYKTYPUPOBAHHUIO €r0 COJIePkKaHUs, MPEJCTABICHHOTO B IIpOorpaMMe 1o Ouo-
JIOTHH.

Ot60p coaepkanus yuyeOHOTO npeameTa «buosorus» Ha 6a30BOM ypOBHE
OCYILIECTBIEH € TMO3UIMK KYJIbTYpPOCOOOPA3HOro IMOAX0J]d, B COOTBETCTBUHU C
KOTOPBIM OOy4Yaromuecss AOJDKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAUUMBIC IS
dbopmupoBaHus oO1Iel KyJIbTYphl, ONPEISISIONINE aJeKBaTHOE MTOBEJICHHE Ye-
JIOBEKA B OKPYXKaIOIIeH MPUPOIHON cpejie, BOCTpeOOBaHHBIC B ITOBCEIHEBHOMN
KU3HU U MPAKTHYECKON JesaTeIbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTBI COJIEpIKaHUsI, KOTOPBIE CIy>KaT OCHOBOM Jj1si (hOopMHUPOBa-
HUSI TIPEJCTABICHUN O COBPEMEHHOW €CTECTBCHHO-HAYYHOM KapTUHE MUpA U
IIEHHOCTHBIX OPUEHTAIUSAX JTUYHOCTH, CIIOCOOCTBYIOIIUX T'YMaHH3alMH OHOJIO-
TUYECKOr0 00Opa3oBaHUsI.

CTpyKTypHUpOBaHHE COJICpKaHUs y4eOHOro mMaTepuaja B MporpamMme Io
OMOJIOTHUH OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUH 00 OTJIH-
YUTEIBHBIX OCOOCHHOCTSX >KMBOM IPHUPOJIBI, O €€ YPOBHEBOW OpraHM3alluHM H
ABOJIIONMHU. B COOTBETCTBHM € 3TUM B CTPYKType ydeOHoro mpeamera «buoio-
THS» BBIIAEICHBI CICAYIOIINE COACPKATEIbHBIE JIMHUMU: «bHOJIOTHSI KaK HayKa.
Mertoabl Hay9HOTO TTO3HaHUAY», «KileTka kak Omosorudeckas cucremay, «Opra-
HU3M Kak Ouosioruyeckas cucteMa», «CucremMa 1 MHOTooOpa3ue OpraHudecKo-
ro MUpa», «IBOJIOLMS )KUBOU MPUPOABI», « IKOCUCTEMBI U MPUCYIIUE UM 3a-
KOHOMEPHOCTH.

enp m3yuenus yuyeOHoro npeamera «buomorus» Ha 06a30BOM ypOBHE —
OBJIAJICHUE OOYYAIOIIMMHUCS 3HAHUSIMHU O CTPYKTYPHO-()YHKIIMOHAIBLHON opra-
HU3AIMHM JKUBBIX CHUCTEM PA3HOTO paHra W MPHOOPETEHHE YMEHHMM HCIIOJIbh30-
BaTh OTH 3HAHMS JJI1 TPAMOTHBIX JCHCTBUN B OTHOIICHUU OOBEKTOB YKUBOM
MIPUPOJIBI U PEIICHUS PA3JIMYHBIX )KM3HCHHBIX ITPOOJIEM.

JlocTikeHre 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 6a30-
BOM ypOBHE 00€CTIEUNBACTCS PEIICHUEM CIIEIYIONTNX 3a7a4:

OCBOCHHE OOYYaIOIIUMHCS CHUCTEMbl 3HAHWA O OMOJOTUYECKUX TEOPUSX,
YUYEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MPABUIIAX, CIYXKAIUX OCHO-
BOU 11711 OPMHUPOBAHUS TIPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MU-
pa, 0 MEeToZaX HAyYHOTO TMO3HAHUS, CTPOCHHUH, MHOTOOOpa3nu U OCOOCHHOCTSIX
YKABBIX CUCTEM PA3HOr0 YPOBHS OPraHU3AaLMH, BBIAAIOIIUXCS OTKPBITUSX U CO-
BPEMEHHBIX HCCIICIOBAHHUSAX B OMOJIOTHH;

dbopMupoBaHre Y 00YJaIONMUXCSl TO3HABATEIIbHBIX, HHTEIUIEKTYATbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MPOIIECCE aHAIN3a JAHHBIX O IMyTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3TJISIOB, UACH W MOAXOJOB K M3YYCHHUIO JKUBBIX CHCTEM
Pa3HOrO YPOBHS OpTraHU3aly;

CTaHOBJICHHE y OOYyYalomuxcsi O0IIel KyabTyphl, (DYHKIIMOHATBLHOMN Tpa-
MOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OIICHUBATH SIBIICHUS OKPYKAIOIIETO



MHpa KUBOW MPUPOJIbI HA OCHOBAaHWHW 3HAHUHW U OIBITA, TMTOJYYEHHBIX MPH U3Y-
YeHUU OWOJIOTHH,

dbopmupoBaHue y oOydYarommxcs YMEHHH WUIIOCTPUPOBATh 3HAYCHHUE
OMOJIOTHYECKUX 3HAHUU B MPAKTUUECKOM JESITCIHPHOCTH YeJIOBEKa, Pa3BUTHUH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUH 1 arpoOHOTEXHOJIOTHH;

BOCITUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TTO3HAHUS YEJIOBEKOM >KHBOM
PUPOJIbI, HECOOXOAUMOCTH OEPEKHOTO0 OTHOIICHHUS K HEH, COOIIOICHUS THYE-
CKHX HOPM IIPH IIPOBEJACHNUN OMOJIOTHYECKUX UCCIICIOBAHUMH;

OCO3HAHHME IICHHOCTH OHMOJIOTMYECKUX 3HAHUW ISl TOBBIMICHUS YpPOBHS
AKOJIOTHYECKOHN KYJIBTYPBI, 1151 (GOPMUPOBAHUS HAYYHOT'O MUPOBO33PCHHS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN KU3HHU
JUIS1 OLIEHKH TIOCJIEICTBUIA CBOEM AEATEIbHOCTH 10 OTHOIIEHUIO K OKPYKAIOIIEH
cpelne, COOCTBEHHOMY 3/I0POBBIO, 0OOCHOBaHHUE U COOJIIOJIEHHE MEP MPOoQHIIaK-
TUKH 3a00JIEBaHUM.

B cucreme cpeanero obmiero oOpazoBanus «buosorus», nzyuaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOSIINM B
COCTaB MpeaMeTHOM 00acTH « EcTecTBeHHO-HAyUHbIE TIPEIMETHI.

Jlns u3ydeHus: Ouojaoruu Ha 0a30BOM YPOBHE CPEIHETO OOIIero oopaso-
BaHUS OTBOI[I/ITC}I 68 gacos: B 10 kimacce — 34 yaca (1 gac B Henento), B 11 kitac-
ce 34 yaca (1 yac B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JIpyTUMU €CTECTBEHHBIMHU HayKamH, pusocoduet, STUKOM, SCTETUKON U Tpa-
BoM. Posns Ouonoruu B GopMUpOBaHUM COBPEMEHHON Hay4HOU KapTHUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meronabl mo3HAHUS KUBOUW MPUPOJIbI (HaOII0ACHUE, SKCIIEPUMEHT, OMKca-
HUE, U3MEpEeHue, KilacCu(PpUKalus, MOJICIUPOBAHNE, CTaTUCTUYECKAsT 00paboTKa
JTAHHBIX ).

JemoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon u @.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cMCTeMbI U UX OPraHU3aIMs.

Xusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT udydeHus ouonoruu. OTim-
YUE KUBBIX CUCTEM OT HEOPTAHUYECKON MTPUPOIBI.

CaoiicTBa OMOCHCTEM M WX pa3zHooOpasue. YPOBHU OpTraHM3aIuu OMOCH-
CTEM: MOJIEKYJISIPHBINM, KJIETOUYHBIM, TKAHEBBIA, OPTraHU3MEHHBIN, MOIYJISALNOH-
HO-BHJIOBOM, IKOCUCTEMHBIN (OMOTE€OIIEHOTUYECKHIT ), OMOChHEPHBI.

JlemoHcTpanuu:

Tabmuubr u cxembl: « OCHOBHBIE MPU3HAKHU KU3HU», «YPOBHU OpraHu3a-
LIUH )KUBOU MPUPOJIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUUYECKHM COCTAB KJIETKU. XMMHUYECKUE DJIEMEHTBI: MaKpPO3JIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMMU BOJBI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [logaep:xanue ocMo-
TUYECKOTO OaiaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHl — MOHOMEPHI OCJIKOB.
He3aMenumble ¥ 3aMEHHMBbIE AMHUHOKHUCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpPBHI OEITKOBOI MOJIEKYJIbI (TIE€pBUYHAS, BTOPUYHASI, TPETUUHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
(GyHKIMH OEIKOB.

depmeHTH — Onosiormueckue Karaauzatopbl. CTpoenune (epMeHTa: ak-
TUBHBIN TIEHTp, cyOcTpaTHas crnenududHocth. Kodhepments. Butamunsl. OT-
mu4usi GEpPMEHTOB OT HEOPTAHUYECKUX KaTaInu3aTOPOB.

VYrieBobl: MOHOCaxapuasl (TIOK03a, pu0o3a U Ie30KCupu003a), 1rucaxa-
puIbl (caxapo3a, JaKkTo3a) U noiaucaxapuabl (Kpaxmal, TIIMKOTeH, UEeUIH0103a).
buonornueckue QyHKIIMM yriieBo10B.

Jlununel: Tpurnuuepunasl, Qochomunuasl, crepouasl. [uapodumsHO-
rupodoOHbIe cBolicTBa. buonornyeckue GpyHkuuu aununoB. CpaBHEHUE yTiie-
BOJIOB, O€JIKOB U JIUIUJIOB KAaK UICTOYHUKOB YHEPTHHU.

Hyxnennoseie kucnorsl: JJTHK n PHK. Hykneotuael — MoOHOMEPEI HyKIIE-
nHOBBIX KuciaoT. Ctpoenue u pynkiuu JJHK. Crpoenue u ¢pynknuun PHK. Bu-
et PHK. AT®: cTtpoenune u GyHKIIUN.



[uronorus — Hayka o kineTke. Knertounas Teopusi — npuMep B3anMOJCH-
CTBUA UJieh U (aKTOB B HAYYHOM MO3HAHUHU. MeTOIbl U3yUYeHUs KIETKH.

Krnerka kak menoctHas skuBasi cuctema. OOIIMe MPU3HAKU KIETOK: 3a-
MKHYyTasi HapykHasi mMeMOpana, moJyekyinbsl JJHK kak reHetrmyeckuii ammapar,
CUCTEMa CHUHTe3a Oerka.

Tunel KIeTOK: 3yKapuoTHYecKas MW Mpokapuoruuyeckas. OcobeHHOCTH
CTpoeHus npokapuoTudeckoi kinetku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, dUBOTHOW H
IPUOHOM KJICTKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAJUKC,
ux pyukiuu. [nazmarnueckas memOpaHna, e€ cBoiicTBa U GpyHKIMH. [{uTormnasz-
Ma u e€ opranouasl. OgHomeMmOpanHbie opraHouabl kiaeTku: JIIC, ammapat
lNonbmxu, nu3ocombl. [1oayaBTOHOMHBIE OPraHOW[IBI KIIETKU: MHUTOXOHIPHH,
nnactuael. [IpoucxoxkaeHue MUTOXOHApUM WM muactua. Buael mmactua. He-
MeMOpaHHbIE OPTraHOWJbI KJIETKU: PUOOCOMBI, KJIETOUYHBIN IEHTP, LIEHTPHUOJIH,
PECHHUYKH, )KTYTUKU. DYHKIIMHA OPTaHOUIOB KJIETKH. BKiItoueHusl.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajpa: sijgepHasi 000JI04Ka,
KapHOoIlIa3Ma, XpOMAaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IllneitneH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Juarpammel: «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B HEKUBOW IPHU-
poae», «Pacnpenenenrne XUMUYECKUX FJIEMEHTOB B )KMBOW IPUPOJIE».

Tabmuubr u cxemsl: «lleproguyeckas TadaUIa XUMHUUYECKUX DJIEMEHTOBY,
«CTtpoeHue MoJieKybl BoJbI», «buocunTes 0enka», «CTpoeHre MOJIeKyJIbl Oel-
ka», «Ctpoenue pepmenta», «Hyknennossie kucnotel. JJTHK», «Ctpoenue mo-
nekynbl ATO», «CTpoeHre 3yKapuOTHYECKON KIIETKN», «CTpOeHUE KUBOTHOMN
KJIETKN», «CTpOEHUE PACTUTEIBbHON KIETKW», «CTpoeHue MpOKapUOTUYECKOM
KJIETKN», « CTPOCHUE SApa KIETKW», « Y TIEBOABDY, «JIUmuabn.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOPYIOBAaHUE [JISi TIPOBEACHUS
HAOJIIOICHHUM, U3MEPEHUN, SKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U NpaKTUHYeCKHE PadoThI:

Jlabopatopuast padora Ne 1. «M3yueHue KaTaaTuTUYECKON aKTUBHOCTH
¢dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajiasbl)y.

JlabopaTtopnas pabota Ne 2. «M3ydeHue cTpoeHus: KJIETOK PACTCHUM, KU-
BOTHBIX M OaKTepHil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpEnaparax U ux
OTIMCaHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0IM3M. ACCUMUIISINS (TIJIACTHYECKUN OOMEH)
U JTUCCUMUJIIAIUS (PHEPTeTUUECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpolecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHHs BEIICCTB W JSHEPTHH B NMOHUMAHUU
MeTaboJIM3Ma.

Tuner oOMeHa BerecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Pons Gepmen-
TOB B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunrte3. CeroBas u TeMHOBast (a3bl porocunrtesa. Peakium doto-
cunte3a. JpdexTuBHOCTH hoTOCcHHTE3a. 3HaUeHne (OTOCUHTE3A TSl KU3HUA Ha
3emute. BausitaHue ycnoBwii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBHIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHUIA.



XeMocuHTe3. XEMOCHHTE3UpYIoIre OakTepuu. 3HAUY€HHE XEMOCHUHTE3a
IUIS1 5KU3HU Ha 3eMuie.

DHepreTuueckuii 0OMeH B KieTke. Pacieruienre BenecTB, BbIACICHUE U
AKKyMYJMPOBAHHE SHEPTrUU B KJIETKE. DTalbl dHEpPreTudeckoro oomMena. Iiu-
Konu3. bpoxkeHnue u ero Buabl. KuciopogHoe OKHCICHHUE, WIN KIETOYHOE Jbl-
xanue. OxucnutenbHoe pochopmnrpoBanue. IPPEKTUBHOCTh IHEPTETHUUECKO-
ro oomeHa.

Peakuun matpuunoro cuntesa. ['enernueckas uadopmanusa u JJHK. Pea-
Ju3alus TeHeThdecko nHbopMaluu B kieTke. ['eHeTuueckuit KoJl U ero CBOM-
ctBa. Tpanckpumniusi — Matpuunblii cuate3 PHK. Tpancnsaums — GuocuHTe3
6enka. Jranbl Tpancasauuu. KonupoBanue aMuHOKUCIOT. Ponb pubocom B Ouo-
cUHTe3€e OeKa.

Hexknerounsie ¢hopmbl xu3HU — BUPYChI. MicTopust oTKpeiTHS BUpycoB (/1.
. ViBanoBckuit). OCOOCHHOCTH CTPOCHHUS U KM3HEHHOTO IMKJIa BUPYCOB. bak-
tepuodaru. bone3nu pacteHui, KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpYCa-
mu. Bupyc ummynonedpunura yenoseka (BUY) — Boz6ynurens CIIM[la. O6-
paTHasi TpaHCKPHUIILIM, peBepTaza u uHterpasa. [Ipodunakrika pacnpoctpane-
HUSI BUPYCHBIX 3a00JICBaHUIA.

JemoHcTpanuu:

[Toptpetsi: H. K. Konwuog, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupr u cxembl: «Tumnbl nutanusy, «MeTtaboauzm», « MUTOXOHIPUS,
«HepreTuyeckuit ooOMeny», «Xioporact», «Potocunres», «Ctpoenne JJHK»,
«CtpoeHue u GyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeThyecKuii
kom», «Bupyce», «baktepuodarn», «CtpoeHre U KU3HEHHBIA IUKI BUpPYycCa
CII1[a, 6axtepuodara», «Permmxkarus JJHK.

O6opynoBanue: Moaenu-ammukanuu «Yasoenue JHK wu tpanckpur-
us», «brocunrtes 6enka», «CTpoeHue KISTKN», Mojielb cTpyKTypsl JTHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPTaHU3MOB.

Kierounsiii ki, Wik KM3HEHHBIM ITUKI KieTkd. MHTepdaza u MUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdase. Permnukanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenne xpoMocom. XpOMOCOMHBIN Ha0Op — KapuoTui. Jlu-
TUTOUHBIN U TaIrJIOUIHBIN XpOMOCOMHBIE Habopbl. XpomaTuasl. Llutomoruye-
CKHE OCHOBBI Pa3MHOKEHUS U UHANBUIYAIBHOTO PAa3BUTHUSI OPTaHU3MOB.

Henenue knetku — muto3. Ctaauu mutosa. [Iponeccel, npoucxoasiire Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUI CMBICT MUTO34.

[Iporpammupyemast rubesb KJISTKU — aroITo3.

dopMbI pa3MHOKEHHSI OPTraHU3MOB: OecIionoe u mojoBoe. Buabl 6ecroso-
r0 Pa3MHOXEHHUS: HEJIECHHUE HAJBOE, IMOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETETATUBHOE Pa3MHOKEeHHE. VICKyCCTBEHHOE KIIOHUPOBA-
HHE OPTraHU3MOB, €r0 3HAYECHUE JIJIS1 CEJICKLINH.

[TonoBoe pa3MHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3za. [Ipoueccel, mpoucxoasume Ha CTaausX Menosa.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYEeCcKuid CMBICT H
3Ha4YeHUE MEHo3a.

["ameTorenes — mporecc 00pa3oBaHMs MOJOBBIX KIETOK y KUBOTHBIX. [o-
JIOBBIC KEJIe3bl: CEMEHHUKH W sSuYHUKH. OOpa3oBaHWE W Pa3BUTHE IOJOBBIX
KJIIETOK — rameT (CrepMaro30u]l, SIMIEKIEeTKa) — CIEePMaTOreHe3 U OBOIEHE3.
Oco0EHHOCTH CTpOEHUs SHULEKIETOK W CIepMaTro3ouaoB. OILIOI0TBOPEHHE.
[TapTenorenes.

NunuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOPHOHATIBLHOE pa3BUTHE (IM-
Opuorenes). DTanbl 3MOPHOHAIBHOTO PAa3BUTHUSL Y MO3BOHOYHBIX >KUBOTHBIX:



npoOJieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazBuTHe. THITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJINN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «DopMbl pa3MHOXKEHHS OPTaHU3MOBY, «JlBoitHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX PACTEHHUI», «BereraTuBHOE pa3MHOKEHHUE pac-
TeHU», «Jlenenne kiaeTku 6akTepuit», «CTpoeHue NoJOBBIX KIETOK», «CTpoe-
HUE XpOMOCOMBI», «Knerounbiid mukiny, «Permnmukanus JHK», «Muto3y», «Meii-
03», «IIpssMoe u HenpsiMoe pa3BuTHE», «I'aMeTOreHes3 y MIIEKONUTAOIIUX U Ye-
J0BeKa», « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MUKPOCKOT, MUKpomnpenapaTsl «CrepMaTo30u/ibl MIEKO-
NUTAOIIETOY», «SHeKIeTKa MIeKonuTaromero», «Kapuokuies B KIETKax Ko-
pellKa JIyKa», MarHuTHas MOJENb-alIuMKanus «JleneHne KIEeTKW», MOIEIb
JHK, Mmozaenb MmetadazHoit XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnas pabora Ne 3. «HaOmogeHue muTo3a B KJIeTKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnapaTaxy.

Jlabopatopnas pabota Ne 4. «M3yueHnue cTpoeHus MOJOBBIX KJIETOK HA To-
TOBBIX MUKpOIIpenapaTax».

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mcropus pazsutusa revetuku. Posb nuroso-
MU U HYMOPUOJIOTUU B CTAHOBJIEHWU T€HETUKHU. Bkiaa poccuiickux u 3apyOex-
HBIX YUYEHBIX B pa3BUTHE T'€HETUKH. MeTO/bl TeHETUKH (THOPUI0IOTUYECKHM,
UTOT€HETUYECKHI, MOJIEKYJAPHO-TeHETUYeCKUi). OCHOBHBIE T€HETUYECKHE
noHATHSA. [ eHeTndeckass CHMBOJIMKA, UCIIOJBb3YyEMAs B CXEMaxX CKPEIIMBaHUMN.

3aKOHOMEpPHOCTH HAaCIIEIOBaHMsI MPU3HAKOB, yCcTaHOBIIeHHbIE I'. MeHe-
neM. MoHoruOpuiHOe CKpeluBaHre. 3aKOH eIUHO00pa3rs THOPUIOB TIEPBOTO
nokojeHus. [IpaBuno noMuHUPOBaHUA. 3aKOH pacUIeIUIeHUsl Mpu3HaKkoB. [ 'umno-
Te3a YUCTOTHI raMeT. [1o1HOE 1 HenoJIHOe TOMUHUPOBAHUE.

JuruOpuaHoe CKpeniuBaHue. 3aKOH HE3aBHUCHUMOTO HACJIEeIOBaHUS TPH-
3HaKOB. l{uTOreHeTHUecKrne OCHOBBI ITUTHOPUIHOTO CKpEIIMBaHMS. AHaIU3U-
pyrouiee ckpemBanue. Vcronp30BaHUE aHATM3UPYIOMIETO CKPEIIUBAHUS IS
OTIpEJICIICHHS TEHOTHUTIA 0OCOOH.

CueruieHHOe HaclieoBaHue nMpu3HaKoB. Pabora T. Moprana no criernieH-
HOMY HaclleIOBaHUIO reHoB. HapylieHnue cueruieHus TeHOB B pe3yabTaTe Kpoc-
CHUHIOBEpA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. [ €HETUYECKUE KapThI.

I'eneruka nona. XpoMOCOMHOE ONpEAETIEHUE MoJa. AyTOCOMBI U TIOJIOBbIE
XpOMOCOMBIL. ['OoMOraMeTHele W reTeporaMeTrHsie opraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CLIENIJIEHHBIX C MTOJIOM.

N3menunBOCTh. BHabl HM3MEHUMBOCTH: HEHACJIEACTBEHHAsT W HaCIE.-
cTBeHHas. Ponb cpenbl B HEHACHEACTBEHHOW M3MEHUYMBOCTU. XapPAKTEPUCTUKA
MOAU(PUKAITMOHHON N3MEHYMBOCTU. BapualimoHHbIN psi M BapUaIlMOHHAs KPH-
Bas. Hopma peakunn npusHaka. KonnyecTBEHHbBIE W KAUECTBEHHBIE IPU3HAKHA U
ux HopMma peakiuu. CBoWicTBa MOIU(DUKAITMOHHONW N3MEHUYUBOCTH.

HacnenctBenHnas, Wi TreHOTUNIAYECKAs,, N3MEHYMBOCTh. KoMOMHATHBHAS
M3MEHYUBOCTb. Mel03 U MOJIOBOW MPoIecC — OCHOBa KOMOMHATHBHOW HM3MEH-
yuBOCTU. MyTalMOHHAsT M3MEHYMBOCTh. Knaccudukanus MyTaluii: reHHBIE,



XpOMOCOMHBIE, FTeHOMHBbIE. YacToTa U npuyuHbl MyTanuil. MytareHuslie hakTo-
pbI. 3aKOH TOMOJIOTHYECKUX PSAAOB B HacleACTBEHHOW n3MeHunBocty H. 1. Ba-
BUJIOBA.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBeka. OCHOBHBIE METOAbl T'€HETHKU
YeJIOBEeKA: IeHEaTOrHYeCKUui, OJM3HENOBbIN, UTOTeHETUYECKUN, OnoXummuue-
CKHI, MOJEKYISIpHO-TeHETHYECKHl. COBpPEMEHHOE OIpPEAECICHUE TE€HOTHUIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHKE, B TOM YHCIIE C IIOMOIIBIO
[1[[P-ananu3a. HacneacTBeHHble 3a00€BaHUs YEIOBEKa: TeHHbIE 00JIe3HU, 00-
JIE3HU C HACIEICTBEHHON MpepacroyioKeHHOCTbIO, XPOMOCOMHBIE OO0JIe3HHU.
ComaTtnueckne W reHepaTUBHbIE MyTauud. CTBOJOBbIE KJIETKH. [IpUHIMIEBI
3I0pOBOr0 00pasa >KM3HU, JUATHOCTUKU, MPOPUIAKTUKHA U JICUCHUSI TCHETHYE-
ckux Oosie3HeH. MeauKo-TeHEeTHUYeCKOEe KOHCYJIbTUpPOBaHUE. 3HAUCHHE MeEu-
IIUHCKOW T€HETUKH B MPEJAOTBPAIICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUI
YEJIOBEKa.

JemoHcTpanuu:

IToptpetsl: I'. Menaens, T. Mopras, I'. ne @pus, C. C. YetBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupl u cxembl: « MOHOTHUOPUIHOE CKPEIIMBAHUE U €TO IIUTOTCHETH-
YyecKasi OCHOBA», «3aKOH PACIICTUICHUSI U €ro IIUTOT€HETUYECKAs] OCHOBaY, «3a-
KOH YHCTOTHI rameT», «JlurubpugHoe ckpemuBanuey, «L{lurosorunyeckue ocHo-
BBl JUTHOPHUIHOTO CKpemuBaHusy, «Menos», «B3zaumoaeicTBre aiielbHBIX
reHoBy», «l'eHeTnueckue KapThl paCTEHUN, KUBOTHBIX U YeJOBEKay, «l eHeTuka
nosa», «3aKOHOMEPHOCTH HacCJlEeAOBaHUs, CIEIUIEHHOTO ¢ mosiom», «Kapuotu-
bl YEJIOBEKA U KMBOTHBIX», «Buabl namMeHunBoctu», «MoaudukamoHHas us-
MeH4YMBOCThHY, «HacnemoBanme pesyc-tdaktopa», «['eHeTHKa Tpymnm KpoBW»,
«MyTanuroHHas N3MEHYUBOCTHY.

O6opynoBanue: MoJeau-anIuiMKanuu «MOHOTHOPUTHOE CKPEIIMBAHUE,
«Henonmunoe nomuHupoBanue», «JuruOpumaHoe ckpernuBanuey», «llepexpéct
XpPOMOCOM», MHUKPOCKOIN U MUKpompemnapar «Jlpo3oduna» (Hopma, MyTanuu
(bOpMBI KPBUILEB M OKPACKH TeJa), repoapuit «I opox mOCEeBHOM.

JlaGopaTopHble 1 NpaKkTUYeCKUe padoThI:

JlabopatopHast pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax.

Jlabopatopnas padota Ne 6. «3ydenrne MonudpuKamoOHHOW H3MEHYNBO-
CTH, IIOCTPOCHUE BAPUALUOHHOTO PsJIa U BAPUALIMOHHON KPUBOW.

JlabopaTtopHast pabota Ne 7. « AHaMM3 MyTaruii y Apo30(Uibl Ha TOTOBBIX
MHKpOIpenapaTrax.

[Tpaktuueckas pabora Ne 2. «CocTaBlieHHE ¥ aHATU3 POJOCIOBHBIX YeIO-
BEKa».

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cernekuus KaK HayKa U Mpouecc. 3apoKJAeHUE CENEKIUU U TOMECTUKALIUS.
Yyenue H. V. BaBunoBa o 1meHTpax MpOUCXOXKIEHUS U MHOTO0Opa3us KyJjib-
TYpHBIX pacTeHUM. [{eHTpbl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, TO-
pozaa, mTaMm.

CoBpeMeHHbIE METObI CeNEeKINMH. MacCOBBIN U MHAWBUYATbHBIM OTOOPHI
B CEJICKLIMM pAcTEeHUM U KUBOTHBIX. OIlleHKa 3KCTepbepa. BIM3KopoacTBEHHOE
ckpenuBanue — nHOpuAuHT. YncTas nuaus. CKpenmuBaHue YUCThIX JTuHUH. ['e-
TEPO3UC, WU TUOpUIHAA cuia. HepolcTBeHHOE CKpelmMBaHuE — ayTOPHUIMHT.
Otnanénnas rubpuam3anus u e€ ycnexu. VMICKyCCTBEHHBIN MyTareHe3 u IoJTy-



YEHUE MOJIMIUIOUIOB. JJOCTHKEHUS CEJNIEKIUA PACTEHUM, )KUBOTHBIX U MHUKPO-
OpraHU3MOB.

buotexHomorus Kak oTpaciib MPOU3BOJICTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOuHanTHo JIHK u Tpancrennsix opranusmos. Kierounast us-
xeHepud. Knetounsie KynbTypbl. MUKPOKIOHAJIBHOE Pa3MHOXKEHUE PAaCTCHUIA.
KiioHnpoBanue BBICOKONPOAYKTHUBHBIX CENbCKOXO3AMCTBEHHBIX OPraHU3MOB.
Dkosornueckue u 3tudeckue mpodiaemel. MO — renernyecku mMoauduIpo-
BaHHbBIE OPTAHU3MBL.

JlemoHCcTpanuu:

IToptpersl: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HBanoB.

Tabmuubr u cxembl: kapta «lleHTpBI MPOUCXOXKIEHUS U MHOrooOpa3us
KYJIbTYPHBIX pacTeHui», «Iloposbl TOMalIHUX KUBOTHBIX», «CopTa KyJIbTyp-
HBIX pacTeHuit», «OtnanéHHas rulOpuamuzanus», «Pabotel akagemuka M. O.
NBanoay, «Ilomummonaus», «O0beKTh OMOTEXHOJIOTHIY, «KIleTOUHbIE KYIIb-
Typbl U KIOHUPOBaHUE», « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJISDKU IJI0/I0B U KOPHETIION0B TUKUX (POPM U KYJIbTYp-
HBIX COPTOB pacTeHuil, repdbapuit «CenbCKOX035HCTBEHHBIE PACTEHUSD .

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThi:

Okckypeust «OCHOBHBIE METOAbI U JIOCTUIKEHHS CEJNEKLIHMH pPAaCTCHUN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTAaHIUIO, IUIEMEHHYIO (epMy, COPTOUCIIBITA-
TEIbHBIM y4acTOK, B TEIUIMYHOE XO3SIICTBO, JaOOpPaTOpPHIO arpOyHUBEPCUTETA
WJIM HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[IpeanochbuIKM BO3HUKHOBEHMS HBOJIIOIIMOHHONW TEOPUHU. DBOJIIOIMOHHAS
Teopus U €€ MecTo B Ononoruu. BiusitHue 3BOTIONMOHHON TEOpUU HAa Pa3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CBuzerenbcTBa 3BOJONMK. [laleOHTOIOTUYECKHE: TIOCIEI0BATEIBHOCTD
MOSIBJICHUSI BUJOB B TMAJICOHTOJIOTMYECKOW JIETOMHCH, IMEPEXOTHBIE (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GpayH u Giop MaTepUKOB U OCTPO-
BOB.

DOMOpPHOIOTHYECKHE: CXOJICTBA M PA3INuus SMOPHUOHOB Pa3HbBIX BUOB TO-
3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJOTUYHBIC,
PYIUMEHTApHBIE OpraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICJICTBEHHOCTH YW OCHOBHBIX META0OJUYECKUX MYyTEH y BCEX
OpTaHU3MOB.

OBomonuonHas teopus Y. Japeuna. [Ipennocbiiku BO3HUKHOBEHUSI 1ap-
BUHU3MA. [[BIKyIIMe CUiIbl 3BOJIONMHM BHIOB 10 JlapBuHY (M30BITOYHOE pa3-
MHOXEHHE TPU OTPAHUYCHHOCTH PECYpCOB, HEOMpeneiaEHHasT U3MEHYUBOCTD,
O6opr0a 3a CyIecTBOBaHNE, €CTECTBEHHBIA OTOOD).

Cuntetnueckas teopus 3Bostonuu (CTI) n €€ 0OCHOBHBIE MOJIOKEHHUS.

MuxkponsBosmrorus. [lomymsiius kak equHUIA BUA U BOJTIOIIHH.

JIBrokyiue cuibl ((hakTopbl) BOJIIOIUN BUAOB B Mpupoae. MyTalmoHHbIN
MpoIleCC U KOMOWHATHBHAS M3MEHUYMBOCTh. [lOMyIsIITMOHHBIC BOJHBI U Apeid
reHOB. M30smus 1 Murparus.

EctecTBenHbIi 0TOOP — HampaBsronuil hakTop BONIOIMU. DOPMEI ecTe-
CTBEHHOTO 0TOOpA.



[Ipucnoco61eHHOCTh OPraHu3MOB KakK pe3yJbTaT 3BOJONUHU. [Ipumepsl
IPUCTIOCOOJICHUI Y OpraHnu3MoB. ApoMopd03bl ¥ UIMOATANITAIIIH.

Bun u BunooOpazoBanue. Kputepuu Buga. OcHoBHbIE (HOpMBI BUI000pa-
30BaHMS: Teorpauueckoe, SIKOJIOTHYECKOE.

MakposBomorusi. dopmbl  sBOIONMU:  (puileTHYECKast, JTUBEPreHTHas,
KOHBEpIreHTHasl, nmapasienbHas. HeoOpaTuMocTh IBOTIOIUH.

[IpoucxoxaeHne OT HecnelHaln3upOBAHHBIX NpeakKoB. IIporpeccupyro-
mas crienrain3anus. AJanTUBHAS paaualusl.

JdeMoHcTpanuu:

[Toptpetst: K. JIunneit, K. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. Ceepuos.

Tabmuupr u cxembl: «Pa3BuTHe OopraHudeckoro Mupa Ha 3emiiey», «3apo-
TGN TIO3BOHOYHBIX KUBOTHBIX», «ApxeonTtepukcy, «Dopmbl 60pbOBI 3a Cy-
niecTBoBaHue», «EctecTBeHHBIN 0TOOp», «MHOTO0Opasre COPTOB pacTEHUI»,
«MHoroo6pa3zue nopoja KuUBOTHBIX», «[lomymsauumn», «MyTanmoHHass ”3MEHYH-
BOCTBY», «ApoMopdossl», «Ununoagantamum», «OOmas aerenepanus», «JIBu-
KyIIMe CHIIbI 3Bosronun», «Kapra-cxema mapmpyra nyremectBus Y. lapBu-
Hay, «bopnOa 3a cymectBoBanue», «IIpucrnoco0IeHHOCTh OpraHu3mMoBy, «I eo-
rpadguueckoe BUI000pa3oBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBanue: KOJJICKIHS HACEKOMBIX C Pa3IMYHBIMUA THUIIAMU OKPACKH,
HaOOp TUIOZIOB U CeMsiH, KoJuleKIus «lIpruMepbl 3alUTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHbBIC HAMPABICHUS HBOJIIOIUNY, O0BEMHAS MOJIETh
«CTpoeHue roJIoBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, KowieKius «DopMbl COXPAaHHOCTH HC-
KOIAeMbIX JKMBOTHBIX M pacTeHU», Moaenb anmumkanus «llepekpéct xpomo-
COM», BIIaKHbIe TpenapaThl «Pa3BuTHe HacekoMoro», «Pa3BuUTHE JIATYIIKW,
MuKponpenapart «/[po3oduna» (Hopma, myTtanuu GOpMbl KPbIIIbEB U OKPACKU
Tena).

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHue BUIIOB MO MOp(dogoruyeckomy
KPUTEPHUIOY.

JlaGoparopnas pabota Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHUE M Pa3BUTHE KU3HU Ha 3emule.

JloHay4HbIe TpPENCTABICHUSA O 3apOXKICHUU KU3HU. HayuHble rumoressl
BO3HUKHOBEHUS KU3HU Ha 3emMJie: a0MOTeHe3 U MaHCTepMHusi. XUMUYECKast IBO-
monusi. AOUOTEHHBIM CHHTE3 OpPraHMYECKUX BEIICCTB W3 HEOPTaHMYECKHX.
OKCIEpUMEHTAIbHOE TOATBEPKACHUE XUMUYECKOW »Bomtounu. HavanbHbie
sTamnel Onosornueckou »Bomonuu. ['unoresa PHK-mMupa. ®opmupoBanne MmeM-
OpaHHBIX CTPYKTYp U BOZHUKHOBEHHUE MPOTOKIETKH. [lepBbie KIIETKN U UX HBO-
monusi. QopMUPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPTraHU3MOB.

PazBuTHe )xu3HU Ha 3emuie 1o spaM u nepuoaam. Kartapxeil. Apxeiickas u
npoTeposorckas dpel. Ilaneosoiickas 5pa U €€ MEPHOMBL: KeM6pHﬁCKHﬁ, opao-
BUKCKUH, CHITyPUACKHH, ICBOHCKUHN, KAMCHHOYT OJIbHBI, IICPMCKUH.

Mesosoiickas dpa 1 e€ HePHO/bL: TPUACOBBIIL, FOPCKUM, METOBOM.

Kaiino3zolickas 3pa u €€ nepuo/ibl: NajaeoreHOBbI, HEOT€HOBbBINM, AaHTPOTIO-
TE€HOBBIM.

XapakTepucTrka KJiuMaTa U TeoJIOTMYeCKUX MmpoieccoB. OCHOBHBIE 3TAlbl
ABOJIFOIIMN PACTUTEIHLHOTO U >KHBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUN |
KUBOTHBIX. [l0osiBNIEHHE, paclBET U BEIMUPAHUE TPYII )KUBBIX OPraHU3MOB.



CucreMa opraHM4ecKoro MUpa Kak OTpa)XeHue 3BOTOUNN. OCHOBHBIE CH-
CTEMATHUYECKHE TPYIIIbI OPTaHU3MOB.

DBoIIIOIMA 4YelloBeKa. AHTPONOJIOTHSl KaK Hayka. Pa3BuTue mpezncrasiie-
HUW O MPOMUCXOXKJICHUM 4YelloBeKa. MeToapl u3ydeHus aHTpororeHeza. Cxon-
CTBA M PA3JIM4YMs YEJIOBEKA U KUBOTHBIX. CUCTEMAaTHUECKOE TMOJIOKEHHUE YEIIO-
BEKA.

JBrxymue cuiibl (pakTopsl) aHTpororeHe3za. HacneactBenHnas u3MeH4u-
BOCTh U €CTECTBEHHBII 0TOOp. OOIIeCTBEeHHBI 00pa3 >KU3HU, U3TOTOBJICHHE
OpyAul TpyZa, MBILIJIEHUE, PEYD.

OCHOBHBIE CTaJIUH U BETBU 3BOJIIOLIUH YEJIOBEKA: aBCTPAJIONUTEKH, Yeno-
BEK yMelblid, YenoBek mpsAMoxXoasiuii, YenoBek HeaHIAepTalnbCKuil, YenoBek
pa3yMHbIi. Haxonku MckomaemMbIX OCTATKOB, BpEMsl CYIIIECTBOBAaHMsI, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE PACHl: €BPONCOUIHAS (€Bpa3Uii-
CKasl), HErpo-aBCcTpajoujiHas (dPKBAaTOpUaNbHASA), MOHTOJIOMIHAS (a3UaTCKO-
amepukaHckas). UepTbl MpUCIIOCOOJIEHHOCTH MPEACTABUTENCH UYETOBEYECKUX
pac K ycCJIOBUSIM cyllecTBOBaHUsA. EAMHCTBO yenoBedyeckux pac. Kpurtuka pa-
cu3Ma.

JdemoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactep, A. K. Onmapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuupr u cxembl: «Bo3nukHoBenue CoyiHeUHOU cucteMbl», «Pa3Butue
OpraHuyeckoro Mupay», «PacturenpHas kietka», «XuotHas kierkay», «IIpo-
KapuoThyeckasi Kierka», «COBpEMEHHasi CHUCTEMa OpPraHWYECKOro MHUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKAa M UYEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTMYECKUX HAXOJOK IMPEIKOB COBpE-
MEHHOTO 4eJIOBEKa», «/lpeBHenmme moan», «Ipesaue moan», «Ilepsbie co-
BPEMEHHBIE JIIOAN», «HeI0BEeUEeCKUE pach».

Oo6opynoBanue: mynsoku «IIpoucxoxaeHne yenoBeka» (O0I0CThI aBCTpaio-
NUTEKa, MUTEKAHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CICNKH WIh u300pa-
KEHUSI KAMEHHBIX OPYJIUN NEePBOOBITHOTO YeoBeKka (KaMHH-UYONTIEPHI, pyoua,
CKpeOJia), TEeOXpOHOJIOTHYECKass Tabnuia, KoJmekiuus «DopMbl COXPaHHOCTH
MCKOIMAEMBbIX JKUBOTHBIX U PACTEHUID.

JlaGopaTopHble U NpaKTUYeCKUE PadoThI:

[Tpaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHIMA
Y KUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WIN KpaeBeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy Kamoias cpeaa.

DKOJIOrus Kak Hayka. 3ajau U pa3Jlielibl 3KOJI0ruu. MeToibl SKOJI0oruye-
CKHMX HMCCIIEIOBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBCHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢akrtopel. Kimaccudukanus >K0JIOTHUECKUX (PAKTOPOB:
abmoTnueckre, OMOTUYECKHE M aHTPOINOTeHHBbIEC. J[eWCTBUE HKOIOTUYECKUX
(hakTOpPOB Ha OPTAHU3MBI.

AbGuoTtnueckue (aKTOphL: CBET, TeMIepaTypa, BIaxHOCTh. doTomepuo-
au3M. [lpucnocobnenusi OpraHu3MoB K JEHCTBUIO aOMOTHYECKHX (aKTOPOB.
buonornueckne puTMBl.

buotnueckue dakTopel. Bumbl OMOTHYECKUX B3aUMOJCHCTBUI: KOHKY-
PEHINS, XUITHUIECTBO, CUMOMO03 1 ero ¢opmbl. [lapazutusm, koomeparus, My-



Tyaliu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M,
HeUTpasin3M. 3HaueHHE OMOTUYECKHX B3aUMOJEHCTBUN MJIs CYILIECTBOBAHMS
OpraHU3MOB B NMPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUUECKHUE XapaKTEPUCTUKU Nomyssiiuu. OCHOBHBIE MTOKa3aTeNd Mo-
MyJSIUAN: YUCIICHHOCTD, IUIOTHOCTB, POXKIAeMOCTh, CMEPTHOCTb, IIPHUPOCT, MH-
rpanus. J{luHaMuKa 4uCcIeHHOCTH MOIMYJISIIUU U €€ peryJsius.

JdeMoHcTpanuu:

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

Tabnuupr u cxembl: kapta «[Ipuponnsie 30Hb1 3emny», «Cpeabsl oOuTaHus
opranuzmoBy, «®Portomnepuonuzmy, «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTU NMOMYJSIUU UHDY30puu-TyPenbkny, «[lumesbie nenm.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 3. «Mopdosiornueckre 0COOEHHOCTH PaCTCHHM
U3 Pa3HBIX MECT OOUTAHUS.

JlabopatopHasi pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEH-
KOB KOJIeyCay.

[Ipaktuueckas padora Ne 2. «[loacuér TJIOTHOCTH TMOMYJAIMN Pa3HbBIX
BUJIOB PACTCHUID.

Tema 4. Coo0miecTBa ¥ 3K0JI0THYECKHE CUCTEMBbI.

Coo01iecTBO Opranu3mMoB — 6uoieHo3. CTpyKTypsl OHMOIleH03a: BUAOBas,
NpPOCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHanTsl. CBsi3U B
OuonEeHo3e.

Dkosoruueckue cucteMsl (9kocuctemsl). [TonsaTre o0 3xocucteme u 6uo-
reotieHo3e. DYHKIIMOHAIbHBIE KOMIOHEHTHI IKOCHUCTEMBI: MPOAYILIEHTHI, KOH-
CYMEHTBI, peayleHThl. KpyroBopoT BeIecTB M MOTOK SHEPTUH B DKOCHUCTEME.
Tpoduueckue (rnuieBbie) ypoBHU 3KOocucTeMbl. [IuimeBbie nenu u cetu. Oc-
HOBHBIC TOKA3aTeU YKOCUCTEMBI: OMoOMacca, MPOAYKIUS. DKOJOTUUECKHUE TTH-
paMUJIbL: TIPOIYKIIMU, YUCIECHHOCTH, OuoMacchl. CBONCTBA DKOCHCTEM: YCTOM-
YUBOCTh, cCaMoperyJsiius, pazsurue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEeK. IKOCUCTEMA XBOWHO-
T'0 WU IMHUPOKOJMCTBEHHOTO Jieca.

AHTpPOIMOTEeHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCUCTEMBI. bro-
JIOTUYECKOE U XO3SICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasznoobpasue kak (aktop ycroitumBocTH 3KOCHCTeM. COXpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdeprr. XKuBoe BemectBo u ero Qynkiuu. OcobernHoctu O6mochepsl Kak
rI00aIbHOM PKOCHCTEMEBI. JIMHAMUUeCKOe paBHOBECHE U 0OpaTHAs CBSA3b B OHO-
ctepe.

KpyroBopoTh! BemecTB 1 OMOTE€OXUMUYIECKUE ITUKITBI DJIEMEHTOB (YTJIepo-
1a, a30Ta). 30HATBHOCTHL Orochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenopedecTBo B Omochepe 3emin. AHTPONOTCHHBIE M3MEHECHHS B OHO-
cthepe. I'mobGanpHbBIE YKOJOTHUSCKUE TTPOOICMBEL.

CocymecTBoBaHue MPUPOLI U denoBedecTBa. CoxpaHeHHe OMOpPa3HO00-
pas3usi Kak OCHOBa yCTOMUMBOCTH Onocdepbl. OCHOBA palliOHAIBFHOTO YIIpaBJie-
HUS MIPUPOJIHBIMU PECypcaMy U UX UCIOJb3oBaHue. JloCTKeHUs OMOJIOTHH U
oXpaHa TPUPOJIBI.

JleMoHcTpanuu:

IToptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuupl u cxeMmsl: «IIunieBbie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobmectBay, «llenu mutanusy, «IKOIOTHUECKAs MMHPAMUTIA,



«buocdepa u yenoBek», «IKOCUCTEMA IMIMPOKOIUCTBEHHOTO Jieca», «IKOCHU-
cTeMa XBOHHOTO Jiecay, «brnorieHo3 Booémay, «ArporieHo3», «lIpuMepHbie aH-
TPOIOTEHHBIC BO3JICUCTBUS Ha MPUPOAY», «BarkHEHIIIe HCTOYHUKY 3arpsi3He-
HUS BO3JIyXa M TPYHTOBBIX BOM», «llouBa — BaxkHeWImas cocraBisomias Ouo-
chepb», «DakTopsl nerpaganuu mouBy», «llapHukoBeiii d3ddekT», «DaKkTopbl
PaAMOAKTUBHOTO 3arpsi3HeHus: Oouochepb», «OO6mas cTpykrypa ouochepni»,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIM HKpaH OuOCPeEpH»,
«KpyroBopot yriepoaa B 6uocdepe», «kKpyroBopot a3ota B mpupoze».
O6opynoBanue: MojeNb-anIuIMKaus « TunuuHeie OMOLIEHO3bI», Tepoapuii
«PacturenpHbIe cOOOIIECTBa», KOJIICKIUN «brorieno3y, «Bpeaurenu BaxHEH-
X CEIhCKOXO3HUCTBEHHBIX KYJIBTYp», TepOapuu M KOJUICKIIMH PACTECHUH M
KUBOTHBIX, IPUHAJICKAITUE K Pa3HBIM 3KOJIOTMUYECKUM TpyIIaM OJHOTO BUJA,
Kpacnas xuura Poccuiickoit denepanuu, u300pakeHUs] OXPAaHIEMBIX BHJIOB
pacTeHui u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUO-
JIOTMI1 HA BA30OBOM VYPOBHE CPE/JHEI'O OBIIEI'O OBbBPA3OBA-
HUS

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM
OCBOCHHSI OOYYarONIMMUCS MPOTrpaMM CpeHEero o0Iero oOpa3oBaHUS: JIUY-
HOCTHBIM, METANPEIMETHBIM U MTPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType NTUYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmera «buonorus
BBIJICJICHBI CIIEAYIOIINE COCTABJISIIONIUE: OCO3HAHUE OOYYArOIIMMUCS POCCHUM-
CKOM I'Pa)JAaHCKOM MJIEHTUYHOCTU — F'OTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSI-
TEIHHOCTH U CAaMOOTIPECIICHUIO, HAIMYUE MOTHUBAIIUU K OOY4YEeHHIO OMOJIOTHH,
I[eJICHANPaBICHHOE PA3BUTHE BHYTPEHHUX YOEXKJICHUM JTUYHOCTH HAa OCHOBE
KITFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATUIUN pa3BUTUS OMOJIOTUYECKOTO
3HAHMS, TOTOBHOCTh U CIIOCOOHOCTh 00YyYarOlUXCsl pyKOBOJCTBOBATHCSA B CBO-
el JEeATEIIbHOCTA LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, IPUCYIIIUMU CHUCTE-
Me OMOJIOTUYECKOro 00pa3oBaHUs, HAIUYUE IKOJIOTHYECKOTO MPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JInyHOCTHBIE pe3ysIbTaThl OCBOCHUA IpeaMera «bHoyIorus» JOCTUTArOTCS
B €JIMHCTBE y4€OHON M BOCHHUTATEIILHON JESATEIBLHOCTU B COOTBETCTBUU C Tpa-
JUALIMOHHBIMHA POCCUMCKUMU COLMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U JTyXOBHO-
HPABCTBEHHBIMU [IEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MPABWJIAMUA U HOPMaAMH
MOBEJACHUS M CIOCOOCTBYIOT MpoIleccaM CaMOTO3HaHUSI, CAMOBOCIHUTAHUS M
CaMOpa3BUTHsA, PA3BUTHS BHYTPEHHEH MO3UIUU JIMYHOCTH, MMATPUOTHU3MA, YBa-
YKEHUS K 3aKOHY M MIPaBOIOPSJIKY, YEJIOBEKY TPYJa U CTAPLIEMY IOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJECAUIO U
TpaAuIAsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon deaepamnuu, mpupoie 1
OKPYKaroIIEn cpee.

JIn4HOCTHBIE pPE3yNbTaThl OCBOEHHUSA Y4yeOHOro mnpeameTa «bUOTOTHS
JOJKHBI OTpa)aTh TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIUXCsl PYKOBOJICTBO-
BaTbCs CHOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JMYHOCTH, CUCTEMOMW IICH-
HOCTHBIX OpPHEHTAIIM, TTO3UTUBHBIX BHYTPEHHUX YOEXKICHU, COOTBETCTBYIO-
IUX TPAJUIUOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIUPECHHE KHU3-
HEHHOTO OIBITA U ONbITA JESITEIBHOCTH B IMPOLECCE peaau3ald OCHOBHBIX
HaNpaBJICHUN BOCIIUTATEIIBHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTD TPAKITAHCKON MO3UIIUHA OOYJAFOIIETOCS KaK aKTHBHO-
IO ¥ OTBETCTBEHHOTO WICHA POCCUICKOTO OOIIECTRA,;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUE 3a-
KOHA Y MPaBOMOPSIIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOM JESTEIBHOCTH NPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX U MO3HABATEIBHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OIPEIEISATh COOCTBEHHYIO MO3HLMIO M0 OTHOLICHHUIO K SIB-
JICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHUE YUUTHIBATh B CBOUX JECUCTBHIX HGO6XOI[I/IMOCTB KOHCTPYKTHUBHOTO
B3aUMOJICUCTBUS JIIOJIEH C PA3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSIMHU
Y COLIMAIBHBIM MOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHYECTBY B IPOLIECCE COBMECTHOI'O BBHIITOJIHEHUS
yueOHBIX, MO3HABATENbHBIX U HUCCIEAOBATEIIbCKUX 3aa4, YBAXKUTEILHOTO OT-
HOIIIEHUS] K MHEHHIO OMMTOHEHTOB P 00CYKJIEHUH CIIOPHBIX BOIPOCOB OHOJIO-
TUYECKOTO COJICPHKAHNUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKOW HJIEHTUYHOCTH, MaTPUO-
TH3Ma, YBAXKEHHS K CBOEMY HapOJly, YyBCTBA OTBETCTBEHHOCTH Iiepell PoauHou,
TOPAOCTH 3a CBOM Kpau, CBO PoauHy, CBOM SA3BIK U KYJbTYpPY, NPOILIOE U
HACTOsIEe MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K NPUPOJHOMY HACIEIUIO U MAaMSATHUKAM IIPUPO-
IIbl, TOCTUKEHUSIM Poccru B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OHOJOTHU, MOHUMAHUS 3HAYCHUS OMOJIOTMM B TO3HAHUU 3aKOHOB
IPUPOJBI, B AKU3HU YEJIOBEKA M COBPEMEHHOIO 00I11eCTBA;

uzeiiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amurte OTedecTna,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POJUTEISAM, CO3/IaHUIO0 CEMbH Ha OC-
HOBE OCO3HAHHOI'O IPUHSATUSA LIEHHOCTEW CEMEWHOU JKU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

MOHUMAHHUE 3MOIMOHAIBHOTO BO3JCHCTBHUS )KMUBOM MPUPOJIBI U €€ LIEHHO-
CTH;

TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuueckoro Bocnuranus, GopMHUpoOBaHHUS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJyuns:

MOHUMAaHUE W pean3alus 3JJ0pOBOTO B OE30MacHOTO 00pa3a >KU3HU (3710-
pPOBOE TTUTAHUE, COOJIIO/ICHNE TUTUEHNYECKUX TIPABUIT U HOPM, COATaHCUPOBAH-
HBIM peXUM 3aHATUHA W OTJbIXA, PETyJIApHas (pu3ndeckas aKTUBHOCTH), OEpexkK-
HOTO, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (pu3nye-
CKOMY U MICUXUYECKOMY 3710POBBIO;

MOHUMaHUE TIEHHOCTH TMPaBWUJI WHJIUBHUAYATHHOTO U KOJUICKTUBHOTO O€3-
OTACHOTO MOBEJICHUS B CUTYAllUSIX, YTPOKAIOIINX 3[I0POBbIO U )KU3HHU JIIO/CH;

OCO3HAHMWE TOCIEACTBUN W HEMPUSATUS BPEAHBIX MPHUBBIUEK (ymoTpedsie-
HUSI QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HaHHE [IEHHOCTH MacTEPCTBA, TPYIOTIO0HE;

TOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIBHON
HaIPaBJIECHHOCTH, CITIOCOOHOCTh HHUITMUPOBATH, TIIAHUPOBATh U CAMOCTOSITEIb-
HO BBITIOJIHATH TAKYIO A€STEIbHOCTD;



UHTEPEC K pa3IMyHbIM cepaM MpodecCHOHANbHON AESTEIbHOCTH, yMe-
HUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiell mpodeccuu U peann30BbIBATH
cOOCTBEHHbIE KU3HEHHbIC TUIAHbL;

TOTOBHOCTh M CITOCOOHOCTH K 0Opa30BaHUIO U CaMOOOpPa30BaHUIO HA MPO-
TSOKEHUU BCEH KU3HU;

7) 3K0JIOTUYeCKOT0 BOCIIUTAHMSA:

AKOJIOTUYECKU I€eCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHNUS,

MOBBIIICHUE YPOBHS JKOJIOTMUECKOM KYJBTYpbl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYIIKOB M OLIEHKH MX BO3MOXKHBIX MOCJEACTBUH ISl OKpY-
YKAIOIIEH CPEbI;

OCO3HaHHUE TI00aTbHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM U MyTel ux
pelIeHMUS;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUS U YMEHHUS MPU PEIICHUU MPOOJIEM, CBSI3aHHBIX C PAIMOHAIBHBIM IPH-
POJIONOJIb30BaHUEM (COOJIIOICHHE TIPaBUJI MOBEJEHUS B MPUPOJIE, HAPABIICH-
HBIX Ha COXpPAaHEHHE PaBHOBECHS B DKOCHCTEMax, OXpaHy BUJIOB, DKOCHUCTEM,
ouocdepn);

aKTUBHOE HEMPUATHE JEHCTBUI, MPUHOCSAIIUX Bpel OKPYKaIOIIeH MpH-
POJIHOM cpejie, YMEHHE IPOTrHO3UPOBATh HEOIArOMPUSITHBIE SKOJIOTUYECKUE TI0-
CJIEICTBUS MPEIITPUHUMAEMBIX JEHCTBUN U MIPEAOTBpaIlaTh UX;

HAJIMYUE Pa3BUTOTO SKOJOTUYECKOTO MBIIIJICHUS, SKOJIOTUYECKON KYIbTY-
PBI, OIBITA ACATEIBHOCTUA YKOJOTUUECKOW HAMPABICHHOCTH, YMEHUS PYKOBO/I-
CTBOBATHCS UMU B [I03HABATEIBHOM, KOMMYHUKAaTUBHOW U COLIMATIbHOW MPAKTH-
K€, TOTOBHOCTH K YYacTHIO B MPAKTUYECKOW NEATETHHOCTH HKOJIOTHYECKOM
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU M OOIIECTBEHHOMN MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHU-
pe;

COBEPIIICHCTBOBAHKE SI3BIKOBOW M YMTATEIbCKOW KYJIBTYPhI KaK CPelICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMH U TIO3HAHUS MUDA;

MOHUMaHue crenupuKkr OMOJIOTUM KaK HayKd, OCO3HAHHS €€ poiu B (Hop-
MHUPOBAaHUU PAIMOHAIBHOTO HAYYHOTO MBIINUICHUS, CO3JIaHUU IIEJIOCTHOTO
MIPEACTABICHUS] 00 OKPYXAIOIEM MUPE KaK O €UHCTBE MPHUPOIbI, YEIOBEKa U
o0IiecTBa, B MO3HAHUHU MPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUs TPUPOJHOTO PABHOBECHS,;

yOXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH JUISI COBPEMEHHOM ITUBUITU3AIINHN
oOecrieueHrss HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3aHHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTHA, CIIOCOOHBIX PEeIIaTh PECYpPCHBIE MPOOJIEMBI Pa3BUTHS YEJIOBE-
YecTBa, MOMCKA IMyTed BBIXOJIa M3 TJIOOAIBHBIX HKOJIOTHYECKUX TPOOIeM U
obecrieueHuns epexo/ia K yCTOWIYMBOMY Pa3BUTHIO, PAITMOHAIEHOMY HCIIOB30-
BaHUIO TIPUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYEHUU OMOJOTUYECKUX 3HAHWUW B IENSIX TO-
BBITIICHUST O0MIEH KyJIbTyphI, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaB-
HOM yacTH (PyHKUIHMOHAIBHOM IPaMOTHOCTH OOydaromuxcs, GopMUpyeMoil npu
M3y4eHUHN OMOJIOTHY;

MOHUMAaHUE CYIIHOCTH METOJIOB TO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEH-
HBIX HayKaX, CIIOCOOHOCTH WCITOJIH30BATh MOJTy4YaeMble 3HAHUS JJIA aHAIM3a U
OOBSICHEHHSI SIBJICHUI OKPYXAIOIIET0 MHUpPA W MPOUCXOMASIINX B HEM H3MEHE-



HHﬁ, YMCHHUC OCJIATh 00O0CHOBAHHBIC 3aKIIOUCHHS Ha OCHOBE HAaY4YHBIX (1)3.KTOB )41
HMCIOIMUXCA JAaHHBIX C HCJIbIO ITOJIYUYCHUA JOCTOBCPHBIX BHIBOIOB,

CITOCOOHOCTh CaMOCTOSATECIBHO HMCIIOJIB30BaTh OMOJOTHYECKHUE 3HAHMS JJIA
pCUICHUA HpO6JI€M B PCAJIbHBIX ) KN3HCHHBIX CUTYallUAX,

OCO3HAaHUC LICHHOCTH Hay‘{HOI?I ACATCIBHOCTH, TOTOBHOCTL OCYHICCTBIIATH
IMPOCKTHYIO KU UCCIICAOBATCIILCKYIO ACATCIIbHOCTD HHAUBUAYAJIIBHO U B I'PVYIIIIC,

TFOTOBHOCTh Y CIHOCOOHOCTH K HCIIPCPBIBHOMY 06p&30BaHHIO 141 caMoo6pa-
30BAHHUIO, K dKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAHUH MO OMOJIOTHMU B COOTBET-
CTBHHU C ) KU3HCHHBIMH HOTp€6HOCTSIMI/I.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MeranpeaMmeTHble pe3yiabTaThl OCBOCHHs ydyeOHOro mnpeamera «buono-
T'Us» BKIIOYAIOT: 3HAYMMBbIE JIs1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUaAIOIIUXCS
MEXKIUCIUTUITMHAPHBIE (MEXKIPEIMETHbIC) OOIEHAYYHBIE MOHSITHUS, OTpaXKaro-
II1€ LEJOCTHOCTh HAYYHOW KAPTUHBI MUpa U CHEHU(PUKY METOJOB MO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, DHEPrus, ABIECHHUE, MPO-
1[ecc, CUCTeMa, Hay4YHbId (DAaKT, MPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUsl, MCCIENOBaHNEe, HAOIIOJEHUE, U3MEPEHHUE, HKCIEPUMEHT U APYTHX),
YHUBEpCalbHbIe yueOHbIE AeHCTBUA (MIO3HABATEIbHbBIE, KOMMYHUKATUBHBIE, pE-
I'YJSTUBHBIE), oOecrnieunBaromue GopMupoBaHue (PyHKIMOHAIBHOW I'PaMOTHO-
CTH U COLMAIBHON KOMIIETEHLIMH OOYYAIOIIMXCS, CIOCOOHOCTh O0Yy4aroIIuXCs
MCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS
Y YHUBEpCaJIbHbIC y4eOHbIE NEUCTBUS B MMO3HABATEIIbHOM M COLIMAIIBHOM MpakK-
THKE.

MeranpeaMeTHble pe3yiabTaThl OCBOCHHSI MPOrPAMMBI CPEIHEr0 OOIIEro
00pa3oBaHUsI TOHKHBI OTPAXKATh:

OBiaseHue yHUBEpPCAJIbHBIMU Y4YeOHbIMM IO3HABATEJbHBIMHU [Ieii-
CTBUSIMU:

1) 6azoBbIe JJOrHYeCcKHe AeiiCTBUS:

CaMOCTOSTENIbHO (OPMYIMPOBATh U AKTyaJIU3UpOBaTh NpoOieMy, pac-
CMAaTpUBATh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPUEMBI JIOTUYECKOTO MBIIICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBICJI OMOJIOTMYECKUX MOHATUN (BBIAEIATh UX XapaKTepHbIE MPU3HAKU, yCTa-
HABJIMBATb CBSI3U C APYTUMHU MOHATUIMM);

ONpeNeNsaTh U AeTEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JI0-
CTHKEHHS, COOTHOCHUTD PE3YJIbTaThl JEATEILHOCTH C MMOCTABICHHBIMU LIETISAMU;

UCIIOJIb30BaTh OMOJIOTUYECKHE MOHATUS 711 00bsICHEHUs] (PAKTOB U sIBJIe-
HUW )KUBOW IPUPOIBI;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHbBIC, ACIYKTUBHBIC, IO
aHAJIOTUM), BBISBIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKJIFOUCHUS;

OPUMEHSTh CXEMHO-MOJIEIbHBIE CPEACTBA JUIsl TPEJCTaBICHUS Cylle-
CTBEHHBIX CBSI3€H M OTHOLIEHWM B M3y4aeMbIX OMOJOTMYECKMX OOBEKTax, a
TaK)Ke€ MPOTUBOPEUUI Pa3HOro poja, BBISIBICHHBIX B pa3jMuYHbIX MH(OpMalu-
OHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIaH pEUIEHUs IPOOJIEMBI C YUETOM aHAIM3a UMEIOLIUXCSA
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;



BHOCHTH KOPPEKTHUBBI B JESATEIBHOCTH, OIIEHUBATH COOTBETCTBUE PE3YIIb-
TaTOB IIEJISIM, OIIEHUBATh PUCKH MTOCIICICTBUHN 1EeATEIHLHOCTH;

KOOPAWHHUPOBATH U BHITIONHATH PabOTy B YCIOBUSX PEATbHOTO, BUPTYaIIb-
HOTO ¥ KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BHUBATh KPEATUBHOE MBIIIJICHUE MPHU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIET0BATEIbCKHE ICHCTBUS

BJIaJICTh HABBIKAMH yUEOHO-UCCIICIOBATEILCKON W TIPOSKTHOU JeSATEIbHO-
CTH, HaBBIKAMU pa3pelIeHus mpoOiieM, CIIOCOOHOCThIO U TOTOBHOCTBIO K CaMo-
CTOATEILHOMY TMOHWCKY METOJOB PEIICHHUS MPAKTUYCCKUX 3a7ad, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

UCTIONB30BaTh PA3IMYHBIC BHIIBI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO
3HaHUS, €r0 UHTEpIpETAIH, IPEoOPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CH-
Tyalusx, B TOM YHCJIE NPU CO3/1aHUU YYEOHBIX U COLIMATIbHBIX MPOCKTOB;

dbopMHUpOBATH HAYYHBIN THUI MBIIUICHUS, BIaJIETh HAYYHON TEPMHUHOJIOTHU-
el, KJIIOYEBBIMU MOHITHIMU U METOJIAMU;

CTaBUTh U (HOpMyYIHpPOBaTH COOCTBEHHBIE 3a7aul B 00pa30BaTEIbHON J1es-
TEJIHHOCTH U KU3HEHHBIX CUTYaIIHSIX;

BBISIBIISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIU3WpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ pEIlleHUsl, HaXOIUTh apryMEHThI JJIs J1I0Ka3aTelbCTBa
CBOUX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAJIM3UPOBATh MOJYUYEHHBIE B XO/I€ PEIICHHUS 3a/1a4H Pe3yIbTaThl, KPUTH-
YEeCKH OLIEHUBATh MX JOCTOBEPHOCTb, IMPOTHO3MPOBATh M3MEHEHHE B HOBBIX
yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHBIN MOUCK MEpeHOoca CPeICTB U CIOCOO0B
JEeNCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KHU3HEACSTENbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHMHAIIbHBIE TTOIXO/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0NYCKAIOIINE albTepHATUBHBIC PELLICHUS.

3) pa6ora c ungopmanmeii:

OPUEHTHUPOBATHLCS B PA3NIMUYHBIX UCTOYHUKAX MH(pOpMaiuu (TeKkcTe y4ueo-
HOTO MOCOOUsI, HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJIOrMUECKUX CIOBApSAX U
CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTEepHETE), aHaTu3UpOBaAThH
MH(GOPMALIMIO PA3IMUHBIX BUJOB U (POPM MpeACTaBICHUS, KPUTHUECKUA OIICHH-
BaTh €€ JOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GopMyTHUpPOBATH 3aPOCHl U TPUMEHATH Pa3IMYHbIE METOAbI IPU IMOUCKE U
otbope OuoNornveckoil MHGOpMAaIHK, HEOOXOIUMOM /IS BBHITOJHEHUS y4ueO-
HBIX 33/1a4;

npUOOpeTaTh OMBIT UCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHii, COBEPIICHCTBOBATH KYJIbTYpPY aKTUBHOI'O MCIOJIb30BAaHUS pa3Iny-
HBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BBIOMpATh ONTUMANIbHYIO (hOpMY TMpEeICTaBICHUs OMOJIO-
rudeckor uH@opmaruu (CxeMmbl, rpaduku, Juarpammbl, TaOJIHIbI, PUCYHKH U
Apyroe);

MCIIOJTh30BaTh HAYYHBIN S3BIK B KAYECTBE CPEACTBA Mpu padbore ¢ OMoJio-
ruueckoi nHpopMaluein: IpUMEHATh XUMHYECKHe, (PU3NUecKre U MaTeMaTuyie-
CKH€ 3HaKU U CUMBOJIBI, (hOpMYIbl, aO0OpeBUaTypy, HOMEHKIIATYpPY, UCIOJIb30-
BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISTHOCTH;



BJIa/ICTh HABBIKAMH PACIIO3HABAHUS U 3aIUThI HHGOpMaIK, HHGOpMaIK-
OHHOM 0€30MaCHOCTH JIMYHOCTH.

OBjajieHue YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

1) oO1enne:

OCYIIECTBJISATh KOMMYHUKAIIMU BO BCeX cepax *KU3HHU, aKTUBHO Y4acTBO-
BaTh B IMAJIOTE WJIM AUCKYCCUH IO CYIIECTBY 00CyX aaeMoil TeMbl (yMEHHE 3a-
JlaBaTh BOMPOCHI, BHICKA3bIBATh CYKJIEHUSI OTHOCUTEIHLHO BBITIOJIHEHUS TIpe/iia-
raeMoi 3ajaud, yYWUTHIBaTh WHTEPEChl U COTJIACOBAHHOCTH MO3MUIUN APYTUX
YYaCTHUKOB JIMAJIOTa U JUCKYCCHUH);

pacno3HaBaTh HeBepOaldbHbIE CpeACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COILIMAJIbHBIX 3HAKOB, MPEIANOCHUIOK BOSHUKHOBEHUS KOH(MIMKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSBISITh YBAXKUTEIHLHOE OTHOIICHHE K colece-
HUKY U B KOPpEKTHOI popme hopMyIrupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1eSITeJTbHOCTh:

MOHUMAaTh M HMCMOJB30BAaTh MPEUMYIIECTBA KOMAHIHON W HWHIMBUIYaJlb-
HOU pabOThI IPU pelIeHUH OUOTOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXO-
JTUMOCTH NMMPUMEHEHHUS TPYNIOBBIX (OPM B3aUMOJCUCTBUS MPU PEIICHUU yueO-
HOM 3aJ1a4H;

BBIOMpPATh TEMATUKYy WU METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN KaXKJI0TO YJieHA KOJUICKTHBA,;

NPUHUMATH 11eJId COBMECTHOM JesATEeIbHOCTH, OPTaHU30BbIBATH U KOOPIH-
HHUPOBATh JICMCTBUS MO €€ JOCTHXKEHHIO: COCTABJISATh IUIAH JIEMCTBUM, pacipe-
JEJSITh POJIM C Y4ETOM MHEHUN YYaCTHUKOB, 00CYXIaTh PE3yIbTaThl COBMECT-
HOU paboTHI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIA/Ja M KAXKJIOTO YYaCTHMKA KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBbIC MPOEKTHI, OIIEHUBATh UJIEU C MO3WIIUKA HOBU3HBI, OpHU-
TMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISTh TTO3UTUBHOE CTPATETUUYECKOE MOBEJACHUE B PA3IMYHBIX CH-
Tyanusx, MPOsIBISTH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIHATHBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

HCIIOJIh30BaTh OMOJOTUYECKHUE 3HAHUS JJIS BBISBIICHUS MPOOJIEM U UX pe-
IIICHUS B )KU3HECHHBIX M YICOHBIX CUTYaIUSX;

BBHIOMPATh HA OCHOBE OWOJOTHYECKUX 3HAHUW II€JIEBBIC M CMBICIOBHIE
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;

CaMOCTOSITENIbHO OCYIIECTBIIATh TO3HABATEIBHYIO NIESITEIBHOCTh, BBISB-
JSTh TTPOOJIEMBI, CTaBUTh U (OPMYITHPOBATh COOCTBEHHBIEC 3a7a4d B 00pa3oBa-
TEIHHOU JIEATETLHOCTH M )KU3HEHHBIX CUTYaIIHSIX;

CaMOCTOSTEIILHO COCTABJIATH IJIaH PEIICHUs] TPOOIEMBbI ¢ YUYETOM UMEIO-
ITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEOYTCHUN;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacmMpsaTh paMK{d Y4eOHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPEINOUTe-
HUM;

JienaTh OCO3HAHHBIN BHIOOP, apryMEHTHpPOBATH €ro, OpaTh OTBETCTBEH-
HOCTb 32 PEIICHUE;



OLICHUBATH MMPHOOPETEHHBIH OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHHIO U TMPOSIBICHHUIO MIMPOKON IPYAHUIIUH B
pa3HbIX 00JAaCTAX 3HAHHWH, MOCTOSHHO IOBBIIIATH CBOW 0Opa30BATENbHBIN W
KYJIbTYPHBIN YPOBCHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTb KOPPEKTHUBBI B JICATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YIILTATOB IIEIISIM;

BJIaJICTh HABBIKAMHM [MO3HABATEIILHON pe(IeKCHU KaK OCO3HAHUS COBEpIIa-
EMBIX JCHCTBUIM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3yIbTaTOB M OCHOBAHMIA,
HCIIOJIb30BaTh MPHUEMBI Pe(IICKCUH JIJIsI OLEHKH CHTYalldd, BBIOOpPA BEPHOIO
peIICHNUS;

yMETh OIICHMBATh PHUCKH W CBOCBPEMEHHO MPHUHUMATH PEIICHHS IO HMX
CHIDKCHHUIO;

HNPUHUMATh MOTHBBI M apTYMEHTBI JPYTUX TPU aHAINU3E PE3yJIbTaTOB Jies-
TCJILHOCTH;

3) npuHsATHE ceOsl M APYTUX:

HPUHUMATD ceOsl, TOHUMasi CBOM HEJJOCTATKH U JOCTOWHCTBA,

HNPUHUMATh MOTHBBI M apTYMEHTBI JPYTUX MPU aHAINU3E PE3yJIbTaTOB Jies-
TCJILHOCTH;

MPU3HABATh CBOE MPaBO W MPABO JPYTUX Ha ONIMOKH;

pa3BUBATh CIIOCOOHOCTH MMOHUMATh MUP C TIO3MIIMU JIPYTOro YeI0BeKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKJIIOUAIOT Crienudpuyeckue st yueOHoro npeamera «buoio-
T'Us» HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI AEMCTBUI 1O OCBOEHUIO, HHTEPIIpE-
Talliy U NpeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH MO TOJYYEHHIO HOBOTO
3HAHUS U MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX CUTYalMsX, a TAKXKE B
peanbHbIX XU3HEHHBIX CHUTYalMsIX, CBSI3aHHBIX C Ouwojoruei. B mporpamme
MpEeAMETHBIE PE3YJIbTATHI IPEICTABIIEHBI 10 TOJaM 00y4YEeHHUSI.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOT0 npeamera «buonorus» ¢ 10
Kjacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHO-
ro 3HaHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOU KapTUHBI MHUpa U HAYYHOTO MUPOBO33PEHUS, O BKIIAJIE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJOTWH, (DYHKIIMOHAIBLHOM Ipa-
MOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a]1a4;

yYMEHHUE PacCKpbIBaTh COAEpKaHWE OMOJIOTUYECKUX TEPMUHOB U MOHSITHMA:
KU3Hb, KJIETKA, OPraHu3M, MeTa0oI13M (0OOMEH BEIIECTB U MPEBPAIICHUE dHEP-
M), TOMEOCTa3 (CaMOpEryJisius), YpOBHEBas OpraHU3alvs UBBIX CHUCTEM,
CaMOBOCHpPOU3BEeCHHE (PENPOAYKIUS), HACIEACTBEHHOCTh, W3MEHYHBOCTb,
pPOCT U pa3BUTHE;

yMEHHUE U3J1araTth OMOJI0THYecKrue TeOpUH (KJIETOUYHAs, XPOMOCOMHAs, MY-
TallMOHHAs!, LIEHTpalIbHAs JJOTMa MOJIEKYJIsIpHOU Ouosorum), 3akonsl (I'. MeH-
nens, T. Moprana, H. Y. BaBunoBa) u ydenus (o 1eHTpax MHOTroooOpasus H
IPOUCXOXKIEHUS KYIbTypHbIX pacteHuid H. V. BaBuioa), onpenensts rpaHu-
bl UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHUE BJaJIeTh METOJJaMU HAYYHOI'O MTO3HAHUS B OMOJIOTUU: HAOIIOACHUE
Y ONIMCAHUE JKUBBIX CUCTEM, IPOLIECCOB U SIBIICHUI, OpraHu3alus U MPOBEICHHE



OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIIBIKEHUE THUIIOTE3bI, BBISIBJICHUE 3aBHCH-
MOCTH MEX]y UCCICIyeMbIMU BEIHMUYNHAMH, OOBSICHEHUE TOTYYCHHBIX PE3yJib-
TaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MMOHSATUH, TEOPHI M 3aKOHOB, YMEHUE JeIaTh
BBIBOJIbI HA OCHOBAHUH TIOJTYUCHHBIX PE3YJIbTATOB;

YMEHHE BBIICTISITH CYIICCTBCHHBIC MPU3HAKA BUPYCOB, KIETOK MPOKAPHOT
U DYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHA BEIIECTB U MPEBPAICHUS SHEPTUHU B KIETKE, (HOTOCHHTE3A,
TUTACTUYECKOTO M JHEPTreTUYECKOro OOMEHa, XeMOCHHTE3a, MHUTO03a, Melo03a,
OILIOIOTBOPEHMSI, PA3MHOKCHHSI, WHINBUIYATBHOTO Pa3BUTHSI OpraHu3Ma (OH-
TOTE€HE3);

YMEHHE MPUMEHSITH TOJTYICHHBIC 3HAHUS I OObSICHEHUST OMOJIOTUIECKIX
IIPOLIECCOB U SABJICHUM, JIJISI TPUHATHS TPAKTUYECKUX PEIICHUI B TOBCETHEBHOM
KU3HU C LEJbl0 oOecriedeHHs] Oe30MacHOCTH CBOETO 370POBbS M 30POBBS
OKPYXKAIOIIUX JIIOJIeH, COOJII0O/IEHUSI HOPM TPAaMOTHOTO TOBEJICHUS B OKPY>Kalo-
e TPUPOIHON cpefie, MOHUMaHUE HEOOXOJUMOCTH MCIIOJIb30BAHUS JIOCTHXKE-
HUN COBPEMEHHOU OMOJIOTMM W OMOTEXHOJIOTHM JJIsi PallMOHAILHOTO TIPUPOIO-
M0JIb30BAHUS;

yMEHHUE peniaTh dJIeMEHTapHbIe TeHETUYECKUE 3a]ja4l Ha MOHO- U JIUTHU-
OpusIHOE CKpEIIMBaHUE, CIICTUICHHOE HACJIEI0BAHUE, COCTABISATh CXEMbl MOHO-
TUOPUTHOTO CKPEIIMBAHUS JUIsl MPeCKa3aHusl HACIEAOBAHUS MPU3HAKOB Y Op-
raHU3MOB;

yYMEHHUE BBINOIHATH Ja0OpaTOpHbIE U MpaKTUYecKre paboThl, COOMIOAATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHUBATh M UHTEPIIPETUPOBATHh HMH(POpMaIuio Ono-
JIOTUYECKOTO COJEPKaHUsI, BKIFOUAIOIIYIO TICEBAOHAYYHBIC 3HAHUS U3 Pa3JIHy-
HBIX UCTOYHUKOB (CPEJCTBA MACCOBOW MH(POpPMAIINU, HAYUHO-TIOMYJISIPHBIC Ma-
TEpHUaJIbl), ITUYECKUE ACTIEKThl COBPEMEHHBIX HCCJIEIOBAHUI B OWOJIOTHH, Me-
TUIMHE, OMOTEXHOJIOTUH;

yMEHHUE CO037]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000111ast OMOJIOTHYECKYI0 HH(GOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOT-
HO HCTIOJIh30BATh MOHATUWHBIN anmapar OuOJIOTHH.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npeamMeTa «buonorus» 6 11
Kjiacce TOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUN B CUCTEME HAyYHO-
ro 3HAHUS €CTECTBEHHBIX HAyK, B ()OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOW KapTUHBI MHpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJEC POCCHUICKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTWH, (DYHKIIMOHAIBLHON Tpa-
MOTHOCTH 4Y€JIOBEKa JJIsSI pEIICHUS KU3HECHHBIX 3a/1a4;

YMEHUE PACKPBIBATh COJCPKaHUE OMOJOTUYECKUX TEPMUHOB U TOHSTHI:
BU/I, TIOMYJISIITUSL, TeHO(MOH/I, SBOJIONHUS, ABMXKYIINE CUJIBI ((haKTOPBI) IBOJIIO-
MU, MPHUCIOCOOJCHHOCTh OPraHu3MOB, BHA000pa30BaHHUE, 3KOJIOTUYECKUE
(bakTophl, IKOCHCTEMA, TIPOAYIIEHTHI, KOHCYMEHTHI, PEIYIIEHTHI, IICMH MUTAHNUS,
AKOJIOTUYECKas MUupaMua, OuoreoneHos, onocdepa;

YMEHUE H3JIaraTh OMOJIOTHMYECKHE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAasl TEOPUs SBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3a-
poasimeBoro cxoacrtsa K. M. bapa, uepenoBanus riaBHbIX HapaBICHUN U ITy-
teit sBomorun A. H. CeseprioBa, yuenus o 6mocdepe B. M. Bepuanckoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOIaMHA HAYYHOTO IMO3HAHUS B OMOJIOTUN: HAOIIOICHUE
Y OTIMCaHUE )KUBBIX CUCTEM, TIPOIIECCOB U SIBJICHUN, OpTaHU3AINSI ¥ TIPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBMIKEHNUE THIIOTE3bI, BHISIBICHUE 3aBUCH-



MOCTH MEXIy UCCIICIyeMbIMU BEIMUYNHAMH, OOBSICHEHUE TOTYYCHHBIX PE3yib-
TaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPHI M 3aKOHOB, YMEHUE JCNIaTh
BBIBOJIbI HA OCHOBAHUH TIOJTYUCHHBIX PE3YJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIC MPU3HAKA CTPOCHHUS OMOJOTHYECKHX
OOBEKTOB: BUIOB, MOIMYJISALNN, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIICHTOB, OHO-
T'€OI[EHO30B M 3KOCHUCTEM, OCOOCHHOCTH IPOIIECCOB: HACIEICTBEHHOW W3MEH-
YHBOCTH, €CTECTBEHHOTO0 OTOOpa, BHI000pa30BaHMs, MPHUCIIOCOOICHHOCTH Op-
TaHU3MOB, JEHCTBHUS KOJOTHYECKHX (DaKTOPOB Ha OPTaHM3MBI, MEpEeHOCa Be-
IIECTB U IMOTOKA YHEPTHH B IKOCHCTEMaX, aHTPOIIOTEHHBIX N3MEHEHU B 3KOCH-
CTeMaX CBOEH MECTHOCTH, KPyrOBOPOTA BEIIECTB U OMOTCOXUMHUIECKUX IUKIIOB
B Ouocdepe;

yMEHUE IPUMEHSTH MOJIYyYCHHbIC 3HAHUS JUISI O0BSICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U SABJICHUM, JIJIST TPUHATHS TPAKTUUECKUX PEIICHUI B TOBCEHEBHOM
KU3HU C LEJIbl0 oOecriedeHHs] Oe30MacHOCTH CBOErO 370POBbS M 30POBBS
OKPYXKAIOIUX JIIOJIeH, COOI0O/IEHUsI HOPM TPAMOTHOTO TOBEJICHUS B OKPY>Kalo-
e TPUPOIHOM cpefie, MOHUMaHUE HEOOXOJUMOCTH MCIIOJIb30BAHUS IOCTHXKE-
HUM COBPEMEHHOU OMOJIOTUH JIJISl PALIMOHATILHOTO IPUPOA0IIOIH30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHbIe OUOJIOTHYECKUE 3a/1a4d, COCTABIATh CXe-
MBI TIEpEHOCa BEIIECTB U DHEPTUU B IKOCUCTEMAX (LIETIH MUTAHUS );

yYMEHHUE BBITIOJIHATH J1a00OpaTOpPHBIE U MpaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHBIM U 1a00OpaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKHU OIICHUBATh M MHTEPIIPETUPOBATH HUH(POpMaIuio Ono-
JIOTUYECKOTO COJEPKaHUsI, BKIFOUAIOIIYIO TICEBAOHAYYHBIC 3HAHUS U3 Pa3JIHy-
HBIX UCTOYHUKOB (CpPEACTBAa MAacCOBOW MH(OpMAIIUU, HAYYHO-TIOMYJISIPHBIC Ma-
TEpHUaJbl), pACCMAaTPUBATh TJIOOAIBbHBIE HKOJOTUYECKUE MPOOJIEMbI COBPEMEH-
HOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yMEHHUE CO03/7]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000111ast OMOIOTHYEeCcKyr0 HH(GOPMAITUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOT-
HO HCTIIOJIb30BATh MTOHATUMHBIN armapar ouosnoruu.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumMeHoBaHue Koan4yecTBO 4acoB
DJIeKTpOHHbIe (LM (POBbIe)
n/ pa3iesioB U TeM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTejibHbIE PecypChl
I NporpamMmel padoThI padoThI
bubmuorexa [JOK
1 b
HOJIOTHIL Kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
5 JKuBbIe cucTeMbl U BX 1 bubmuorexa [IOK
OpraHu3aLus https://m.edsoo.ru/7f41c292
3 XHUMUYECKUH COCTaB U 3 1 bubmnoreka IIOK
CTPOCHUE KJIETKU https://m.edso0o.ru/7f41c292
4 KuzHeaesaTeIbHOCTD 6 bubmnoreka IIOK
KJIETKHU https://m.edsoo.ru/7f41¢292
Pa3sMHoxenue ¥ HHIUBU-
5 JTyallbHOE Pa3BUTHE Opra- 5 1 bubmorexa TIOK
4 P P https://m.edsoo.ru/7f41¢292
HHU3MOB
HacnencrBeHHOCTh U
6 W3MEHYUBOCTh 8 15 Bubmuorexa IIOK
' https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 CenekIiusi OpraHu3MOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bubnunorexa LIOK
8 P
C3CPBHOC BpEMA 1 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YA-
34 0 4

COB IIO [TPOTPAMME



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 KITACC

HaumeHoBaHUe KoauvecTBo yacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
nporpamMmbl padoThI padoThI
1 DBOJIIOLIMOHHAS 9 1 bubmuoreka [JOK
OuosorHs https://m.edsoo.ru/7f41cc74
Bo3nukHoOBEHUE U
2 a3BUTHE XKU3HUA 9 0.5 bubnmorexa LHOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 OKDVIKAIOLIAS 5 1 bubmuorexa [JOK
pyzarot https://m.edsoo.ru/7f41cc74
cpena
CoobmectBa u
4 JKOJIOTHYECKHUE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
P
> C3CPBHOC BpeMi 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB IIO ITPO- 34 0 2.5

I'PAMME



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

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne KounyecTBO 4acoB
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KonTpoabHblie IpakTHyeckue
Beero U3YYeHU s oOpa3oBaTe/ibHbIE
/ padoThI padoThI
pecypcbl
n
bubmnoreka IIOK
https://m.eds00.ru/863e612
1 buonorus B cucreme 1 ”
Hayx https://m.eds00.ru/863e632
a
MeTobl TIO3HAHMS KU-
BOM nipuponel. [IpakTrue-
ckas pabota Ne 1 «Uc- bubmuoreka [JOK
2 MIOJIB30BAHUE PA3TUYHBIX 1 0.5 https://m.eds00.ru/863e612
METO/IOB IPU U3YYEHUHU 2
OMOJIOTHYECKUX 00BEK-
TOBY
bu6nuorexa [IOK
buonornyeckne CHCTEMEL,
3 1 https://m.eds00.ru/863e656
MIPOIIECCHI U UX U3YUYCHHE 4
XUMHUYECKUN COCTaB but6mmoreka [IOK
4 kieTku. Boaga u mune- 1 https://m.edso0.ru/863e674
palbHBIE COIU €
5 benku. CocraB u ctpoe- 1 bubmuoteka [IOK



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

HUE OEJIKOB

https://m.edso0.ru/863e6b7
2

DepMeHThI — OHOJIOTH-
YEeCKUE KaTallu3aToPBI.
JlaGopaTtopnast pabota No

but6mmoreka [IOK

6 1 «M3y4yeHune KaTaauTu- 0.5 https://m.eds00.ru/863e6b7
YECKOM aKTUBHOCTH (ep- 2
MEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTanasbl)»
bubmnoreka IIOK
7 Yrnesoasl. Jlumuast https://m.eds00.ru/863e687
0
bubmnoreka IIOK
HykienHoBbIe KHCIOTHI.
8 https://m.eds00.ru/863e6d5
ATO
c
Ucropus u metoas! uzy- bubmuoreka [JOK
9 YEHUS! KJIETKHU. https://m.eds00.ru/863e6e8
Knerounas teopus 8
10 Knerka xak nieioctaas
KHUBasi CHCTEMa
CrtpoeHue sykapuoTnue-
ckoif knetku. Jlabopa-
but6mmoreka [IOK
TopHas padota Ne 2
https://m.eds00.ru/863e6ff0
11 «M3yueHune cTpoeHUS 0.5

KJIETOK PacTEHUM, JKH-
BOTHBIX, TpUOOB 1 OakTe-
pHil 1OJ MUKPOCKOIIOM

https://m.edso00.ru/863e716
c



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

Ha rOTOBBIX MHUKPOIIpEC-
naparax v ux OIruCaHue»

OOMEeH BELIECTB Ui

bubnunorexa LIOK

12 https://m.eds00.ru/863e766
MeTab0I1u3M c
but6mmoreka [IOK
doTocuHTE3.
13 https://m.eds00.ru/863e7c9
XeMOCHHTE3 3
bubnuorexa [IOK
14 DHepreTuyeckuii o0OMeH https://m.edsoo.ru/863e7aa
€
Ku3HeHHBIN LHUKIT KIST-
Ku. [leeHne KIeTKH.
Muto3. JlabopaTopHas
bubnuorexa [IOK
paborta Ne 3 «HabGmrone-
15 0.5 https://m.edso00.ru/863e7dc
HHE MHTO3a B KJIETKaX 4
KOHYHMKA KOPEIKa JIyKa a
Ha TOTOBBIX MHKPOTIpe-
naparax»
buocunres 6enka. Peak- bubmorexa TIOK
16 https://m.eds00.ru/863e796
1M MATPUYHOTO CUHTE3A o
but6mmoreka [IOK
Tpancnsauus —
17 https://m.eds00.ru/863e796
OMoCHHTE3 OelKa .
18 Hexnerounsie ¢popmbl bubmuoteka [IOK

JKU3HU — BHUPYCHI

https://m.eds00.ru/863e754



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

0

®DopMBbl pa3MHOKEHUS

bubnunorexa LIOK
https://m.edso0.ru/863e81b

19 6
OpTaHHsMOB https://m.edso0.ru/863e831
€
but6mmoreka [IOK
20 Meii
eHos https://m.edso0.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIETOK. OrmIo-
notBopenue. Jlabopatop- bubnmnoreka [HOK
21 Has pabota Ne 4 «3yue- 0.5 https://m.edso0o.ru/863e81b
HHUE CTPOEHMUS MOJIOBBIX 6
KJIETOK HA FTOTOBBIX MHK-
pormpernapaTrax»
VHMBHAY A HOE bu6anoreka IIOK
22 Y https://m.eds00.ru/863e843
pa3BUTHE OPTaHU3MOB 5
['eneTnka — Hayka o bubnmnoreka [JOK
23 HACJIEICTBEHHOCTH 1 M3- https://m.eds00.ru/863e86f
MEHYUBOCTH 2
3aKOHOMEPHOCTH Hacle-
bu6nunorexa LIOK
JIOBaHUS MTPU3HAKOB. Mo-
24 https://m.eds00.ru/863e887
HOTHOPHUIHOE CKpEIINBa- 3
HHUE B
o5 JuruGpumHoe ckpenmba- bubmuoreka [{OK

HUE. 3aKOH HE3aBUCUMO-

https://m.edso0.ru/863e89a



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

T'0O HACJICAOBAaHUS IPpU-
3HAKOB

|

26

CuenneHHoe Hacliej0Ba-
HUe npu3HakoB. Jlabopa-
TopHast padora Ne 5
«M3yueHune pe3yabpTaToB
MOHOTHOPUIHOTO U JIH-
THOPUIHOTO CKpeIInBa-
HUSL y APO30(HIIBI HA TO-
TOBBIX MUKpOIpenapa-
Tax»»

0.5

but6mmoreka [IOK
https://m.edso00.ru/863e8c6
0

27

I'enetuka nona. Hacne-
JIOBaHUE TTPU3HAKOB,
CLIEIUICHHEBIX C IOJIOM

bubmnoreka IIOK
https://m.eds00.ru/863e8c6
0

28

N3menunBocTs. Hena-
CJIEICTBECHHAsI U3MECHYH-
BOCTh. JJaboparopHast pa-
6ota Ne 6. U3yuenue
MoIU(PUKAITMOHHOM
U3MEHYHMBOCTH,
IIOCTPOEHNE
BApHALIMOHHOTO psiaa U
BAapUALMOHHON KPUBOI»

0.5

bu6nuoreka [IOK
https://m.edsoo0.ru/863e8efe

29

HacnencrBennas n3smMeH-
quBOCTh. JIabopaTtopHas
paborta Ne 7. «Ananu3

MyTalui y Jpo30Quis

0.5

but6mmoreka [IOK
https://m.edsoo.ru/863e8efe



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

Ha rOTOBBIX MHUKPOIIpEC-

naparax»
bubnunorexa LIOK
30 I'eneTnka yenoBeka 1 https://m.edso0.ru/863e8d7
8
PesepBHbIil ypok. O6006-
31 menue no reme «Hacinen- 1
CTBEHHOCTH 1 U3MEHYH-
BOCTh OPTraHU3MOBY
Ceneknus Kak HayKa U Bubmorexa IIOK
32 K 1 https://m.edso0.ru/863e921
poriecc 4
MeToabl U TOCTHKEHUS bubmnoreka IIOK
33 CEJICKIIUM PACTEHUN 1 1 https://m.edso00.ru/863e921
SKMBOTHBIX 4
bu6nuorexa [IOK
buorexnonorusa xak
34 1 https://m.edso0.ru/863e933
OTpacib MPOU3BOCTBA 6
OBIIEE KOJIMYECTBO YA- 34

COB IIO [TPOI'PAMME



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

11 KITACC

Ne KoauvecTBo yacoB
DJIEKTPOHHbBIE
Hara uudposbie
n Tema ypoka KonTposibHbIe IIpakTHyeckue
Bcero U3yYeHusi o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchbl
n
DBOJIOIUS U METOJIBI €€ bubmorexa HOK
1 1 https://m.edso00.ru/863ea20
U3Y4EHUS o
HcTopus pa3BuTHs npe- bubmorexa HOK
2 P 13 P 1 https://m.eds00.ru/863e957
CTaBJICHUI 00 HBOJIIOINH 0
bubmuoreka [{OK
3 MuxkpoaBonronus 1 https://m.edsoo.ru/863e9c1
€
[Tomymsiust KaK dIeMeH-
TapHasi eIUHUIIA BUIA U
BBE))J'IIOIII/II/I JlaGopaTop- bubmorexa HOK
4 ' patop 1 0.5 https://m.eds00.ru/863e99¢c
Has pabora Ne 1 «Cpas- 6
HEHUE BUJIOB IO MOPJO- a
JIOTUYECKOMY KPHTEPHIO)
JBmxyime cuiel (d1e- bu6nunorexa LIOK
5 MeHTapHbIe (PaKTOPHI) 1 https://m.edsoo.ru/863e9da
9BOJIFOLIAN 4
6 EcrecTBenHslIi 0TOOp 1 1 bubmuoteka [IOK

ero ¢GopMsl

https://m.edso0.ru/863e9ed



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

o

Pe3ynbTarel aBOIIOIMN:
MPUCTIOCOOJIEHHOCTh Op-
TaHU3MOB M BHJ1000pa30-
Banue. Jlaboparopuas

but6mmoreka [IOK
7 0 Ne 2 «O e
pabota «onucant 0.5 https://m.edsoo.ru/863e9fde
NpUCIOCOOICHHOCTH
opranusma u eé
OTHOCHUTEIBLHOIO
XapakTepa
Hamnpasnenus u nmytu Bubmoreia HOK
8 yr https://m.edsoo.ru/863e9cl
MaKpOABOJTFOIIUN o
9 HeobOpartumocTs
SBOJIFOIIAHT
10 HcTopus xu3Hu Ha 3emiie
U METOJIbI €€ U3yUeHus
I'unoressl mpoucxoxae- bubmmorexa [JOK
11 https://m.edsoo.ru/863eab5a
HUA KU3HU HA 3emiie 6
PasButue xn3nu Ha 3eMm- Brbmuorexa LIOK
12 https://m.edso0.ru/863ea6b
JIe TI0 ApaM U TIeproiaM .
OCHOBHBIE dTaIIbl PBOJIIO-
O PaCTUTCIIBHOTO U BH6HHOTeKa HOK
13 P 0.5 https://m.edsoo.ru/863ea8b

KUBOTHOTO Mupa. [Ipak-
TUdeckas padbora Ne 1

c



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

«M3y4eHne ucKonaeMbIx
OCTAaTKOB PaCTCHUH U
JKUBOTHBIX B KOJUIEKIIU-
AX»

COBpeMeHHaﬂ cHuCTEMA

bubnunorexa LIOK

14 https://m.edso00.ru/863ea48
OpPraHUYECKOT0 MHUpa .
DBOJIOIMS YeTIOBEKa bubmmorexa [JOK
15 https://m.edsoo.ru/863eac2
(a"TpOTIOTEHE3) c
JIBKyIIIHME CUTTBI bu6nuorexa [IOK
16 (paxTopsr) https://m.edsoo.ru/863ead4
aHTPOIOreHe3a 4
17 OcHOBHBIE CTaIUU
IBOJIIOIIH YEJIOBEKA
Yenoseyeckue pacsl U bubnuoteka [JOK
18 IIPUPOJHBIE aJanTaluu https://m.edsoo.ru/863eaea
YeJIoBeKa 2
Pe3zepsHbliil ypok. O6006-
19 meHue no reme «Bos-
HUKHOBEHUE U Pa3BUTHE
YKU3HU Ha 3emiie»
20 OKoJorus Kak HayKa
Cpenpl 00uTaHus U 9KO- bubnuotexa [JOK
21
Joruyeckue PaxkTopsl https://m.edsoo.ru/863eafec
22 AbGuotnuueckue GpakTopsbl. 0.5 bu6muoreka [JOK



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

JlaGopaTtopnast pabota No
3. «Mopdonorudeckne
0COOCHHOCTH pacTeHUI
U3 pa3HbIX MECT 0OUTa-
Hus». JlaboparopHas pa-
6ota Ne 4. «Bnusinue cBe-
Ta Ha POCT U Pa3BUTHE
YEPEHKOB KOJICyCa»

https://m.eds00.ru/863eb10
e

bubnuorexa [JOK
23 buotnyeckue pakTopsl https://m.edsoo.ru/863eb34
8
DKOJIOTHYECKHE XapaKTe-
PUCTUKHU TIOMYJISIIIHH.
IIpakTrueckas pabora Ne
24 | PLETHIESKED 0.5
2 «IToxcuéT IIOTHOCTH
MONYJISIAN pa3HBIX BU-
JIOB PACTEHUI»
bu6nuorexa [IOK
CooOuiecTBa OpraHu3MoB
25 https://m.eds00.ru/863eb46
— OuoIEeHO03 N
bu6nuorexa [IOK
DKOJOTHYECKHUE CHCTEMBI
26 https://m.eds00.ru/863eb46
(3KOCHCTEMBI) )
OCHOBHBIE TIOKa3aTeln
97 9KOCHCTEMBI. DKOJIOTHYE- bubmuoreka [{OK

CKHE€ TTUPAMHU/IBI.
CBOIiCcTBa DKOCHUCTEM.

https://m.edsoo0.ru/863eb5fa



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

Cyxkueccus

28 [TpupoHbIE 3KOCUCTEMBI 1

29 AHTpOTIOTCHHBIC L
9KOCHCTEMBI
buocdepa — riobanpHas bubmorexa IOK

30 1 https://m.edso00.ru/863ebb5
AKOCHCTEMa 3eMITH .
3aKOHOMEPHOCTH bu6nuoreka [JOK

31 CYIIIECTBOBAHUS 1 https://m.edsoo.ru/863ebd1
ouocheps 6

32 YenoBeuecTBO B 1
ounochepe 3emn
CocyliiecTBOBaHUE bubmorexa [IOK

33 4 1 https://m.edsoo.ru/863ebal
TPUPOIBI M YEIIOBEUECTBA o
Pe3zepsHbliil ypok. O6006-

34 nienne Tembl «Coooliie- L
CTBA M SKOJIOTHYCCKHE
CUCTEMBD»

OBUIEE KOJIMYECTBO YA-
34 2.5

COB IIO [TPOT'PAMME



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










