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MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTHMH TEOPETUUECKYI0 OCHOBY ISl OMpPEEICHUS MOIX0/I0B K (hOPMUPOBAHHIO
colepkanusi yueOHoro mnpenmera «buosnorus» coctaBuiaM: KoHuentyanbHblie mojoxkenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH TICJICH, COJAEpXKaHUSA, PE3yJbTaTOB OOydYeHHUS U TPeOOBaHWK K YPOBHIO IOJATOTOBKH
BBIITYCKHUKOB, TOJIOXKEHUS 00 OOmUX TeNsX W NPHHIHIAX, XapaKTePU3YIOIMHUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero obiero odbpazoBanus B Poccuiickoii Denepainnn, a TakxkKe MOJI0XKEHUs 0 crienudrke OUoIoruu, e€ 3HaYeHUU B
MO3HAHWM JKUBOW MPUPOABI U OOECHEYEHUH CYIIECTBOBaHMUS dYesoBeueckoro oOmiectBa. CorjacHO Ha3BaHHBIM
MOJIOKEHUSIM, OTIPEJICIICHBl OCHOBHBIEC (DYHKIIMHM MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu A€t MpeacTaBiIeHUE O ILENIX, 00 00IIel cTpaTeru 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS
oOyyarommxcsi cpeAcTBaMu y4eOHOro npeaMera «buomorusy, onpenenser o0s13aTeIbHOE MPEAMETHOE COJIep)KaHue, ero
CTPYKTYPY, pacupeiesieHue 1o pasjiesiaM U TeMaM, PEKOMEHIyeMYI0 TTOCJIeI0BATEIbHOCTh U3yUEeHUs Y4eOHOT0o MaTepuana
C Y4ETOM MEXKIIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€HM, JIOTMKH O0Opa30BaTEIbHOTO TIPOIlecca, BO3PACTHBIX
0COOEHHOCTEN 00yUaroIUXCs.

B mporpamme 1o OMOJOTHU TakK€ YUUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMbBIM JIMYHOCTHBIM, METANPEIMETHBIM U
NpeAMETHBIM  pe3yjibTaTaM  oOyueHuss B (OPMHUPOBAaHMM  OCHOBHBIX  BHJOB  y4€OHO-TIO3HABATEILHOMN
JeATEeTLHOCTH/Y4EOHBIX IEUCTBUI 00YUaIOIIMXCS 10 OCBOCHUIO COJIEP KaHMs OMOJIOTHYECKOTO 00pa30BaHuUs.

B nporpamme no 6uonoruu (10—11 kimaccel, 6a30BbIi ypOBEHb) peaiM30BaH MPUHIUI TPEEMCTBEHHOCTH B U3yUEHUU
ouoJsioruu, 6j1arofapsi YemMy B HEl MPOCMATPUBACTCS HAIIPABIICHHOCTh HA Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHUEM
€CTEeCTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpHMEHTAIMA  JIMYHOCTH, DKOJOTUYECKOTO  MBIIIICHUS,
MPEICTABICHU O 3I0POBOM 00pa3e KM3HH W OEpeKHBIM OTHOIICHHEM K OKpYKarolied npupoaHou cpene. [lostomy
HapsAy C W3ydeHUEM OOIIeOMOIOTMUECKUX TEOpHid, a TaKKe 3HAHUKW O CTPOCHUM >KHBBIX CHCTEM pPa3HOTO paHra U
CYITHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX IMPOIIECCOB B MPOTPAMMeE MO OMOJIOTHH y/IeJIEHO BHUMAHHE MCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TOBCEAHEBHOM KW3HU ISl PEIICHHS NPUKIAJHBIX 3a/ad, B TOM 4YHCIE: NPOQUIAKTHKH
HACJICJICTBEHHBIX 3a00JICBAaHUN YEJIOBEKa, MEIUKO-TEHETHYECKOr0 KOHCYJIBTUPOBAHMS, OOOCHOBAHUS SKOJOTHYECKU
[€JIECO00Pa3HOr0 TOBEACHUS B OKpYKAIOMIEH MPUPOTHON cpefe, aHajdnu3a BIUSHHUS XO3SHCTBEHHOW EsSTEIHHOCTU



4eJIOBEKAa Ha COCTOSIHUE NPUPOIHBIX U UCKYCCTBEHHBIX DKOCUCTEM. Y CHIICHUE BHUMAHUS K IIPUKIIAJHON HAIIPaBICHHOCTH
yueOHoro mnpeamera «buosorus» MNpPOIUKTOBAHO HEOOXOJUMOCTBIO OOECHEYEHHs YCIOBUM JI pPELICHUs OJHON W3
aKTyaJIbHBIX 3a/lay IIKOJIBHOTO OMOJOTrMYEeCKOro 00pa3oBaHHUs, KOTOpas MpeArnoaraet GoOpMUpOBAHUE y OO0yUaIOLIUXCS
CIOCOOHOCTH aJaNTHPOBATHCS K M3MEHEHUSIM IUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpeHero oo1iero oopazoBaHus 3aHUMaeT BaxxHoe MecTo. OHa obecrieunBaeT GOpMUPOBAHUE Y
oOyyarolmuxcs MNpPeJCTaBICHUNH O HAay4yHOM KAapTUHE MHUpA, paculiMpseT U 0000IIaeT 3HaHWS O >KMBOW Npupoie, eé
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHM3allMd W 3BOJIIOLMH, CO3JAET YCJIOBMS JUIS: MO3HAHUS 3aKOHOB JKHBOM
npupoAsl, (GOpMHPOBAaHUA (PYHKIIMOHAIILHOM TI'PaMOTHOCTH, HAaBBIKOB 3J0pPOBOTO M 0Oe30macHoro oOpasza >KHU3HH,
HKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOI'O OTHOIIEHHUS K KMBOW MPUPOJIE U YETOBEKY.

bonbiioe 3HaueHne OMOJIOTUs UMEET TaKKe ISl pelIEHUsI BOCIIMTATEIbHBIX U Pa3BUBAIOLINX 337a4 CPEAHET0 00IIEro
oOpa3oBaHMsl, couuanu3anuu oOydaromuxcs. M3ydeHue Ouonorun oGecniedynBaeT YCIOBUS JUisl  (OPMUPOBAHMS
UHTEIJICKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(POPMAIMOHHBIX HAaBBIKOB, ACTETUYECKOM KYyJIbTYpbI, CIIOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUM C MPEICTABICHUAMH U3 IPYTUX y4€OHBIX IPEAMETOB, B YaCTHOCTH, (PU3UKHU, XUMHUHU U
reorpaguu. Ha3BaHHBIE MOJIOKEHHSI O NpeIHAa3HAYEHUH Yy4deOHOro mnpeamera «buosiorus» cOCTaBWIM OCHOBY s
OIpeeNIeHNs MOAX0A0B K 0TOOPY M CTPYKTYPUPOBAHUIO €TI0 COAECPIKaHUs, IPEACTABIEHHOTO B IPOrpaMMe Mo OUOJIOTHH.

OT6op conepxkanust ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C TO3UIUH
KYJIbTYpOCOOOPa3HOrO MOJX0Ja, B COOTBETCTBHM C KOTOPHIM OOydYaromiuecs OOJKHbl OCBOUTH 3HAHUA U YMEHHS,
3HauMMble 111 (OPMHUPOBAHUS OOIIEH KyJIbTYphI, ONpPENEISAIOIINE aJEeKBAaTHOE MOBEJACHUE YEJIOBEKAa B OKPY’KaIOIIEH
NPUPOAHON cpene, BOCTpeOOBAaHHbIE B MOBCEAHEBHOM JKM3HM W MPAKTUYECKOW nesTenbHOCTH. Ocoboe MecTo B 3TOM
CUCTEME 3HAHMW 3aHMMAIOT 3JIEMEHTHI COJEpPKaHUs, KOTOPbIE CIIy>)KaT OCHOBOHM At (POpMUPOBAHMSI MPEACTABICHUIN O
COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTUHE MHUpPAa M IEHHOCTHBIX OpPUEHTAIUSAX JIMYHOCTH, CHOCOOCTBYIOLIUX
ryMaHHU3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJAEpXKaHUsA Y4YEeOHOro MmaTepuaja B NpOrpaMme MO OHUOJOTHMU OCYIIECTBIEHO C Y4ETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYMUTENIbHBIX OCOOCHHOCTSIX KMBOW MPUPOJbI, O €€ YPOBHEBOW OpraHu3aluu U
3BOJIIOLIMKM. B cooTBeTCTBUM C€ A3TUM B CTPyKType YyueOHoro mnpeamera «buosiorus» BblIeIeHBI CIEAYIOLINE
coJepkaTenbHble TUHUK: «bronorusa kak Hayka. MeToipl HayyHOTro Mo3HaHus», «KileTka kak OGuojoruveckas cucteMay,



«OpranusMm Kak Ouosiormueckas cucrema», «CucremMa U MHOrooOpas3ue OpPraHHYeCKOro MHpay, «IBOJIONUS KUBOU
OPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[enr u3ydenust yueOHoro npenmera «buonorus» Ha 0a30BOM YpPOBHE — OBJIaJICHHE OOYYalOIMMHUCS 3HAHUSIMHU O
CTPYKTYPHO-(DYHKITMOHAIEHON OpraHU3alliy JKUBBIX CHCTEM Pa3HOTO paHra W MPHOOPETCHHE YMEHHM HCIOIh30BaTh ATH
3HAHMS JJIs1 TPAMOTHBIX JEHCTBUN B OTHOIIEHUN OOBEKTOB JKMUBOU MPUPOJILI U PEIICHHS PA3IMYHBIX KU3HCHHBIX TPOOIIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM ypoBHE OOECHEUMBAETCS pEIICHUEM
CJIEIYIONIUX 3a]1a4:

OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMBI 3HAHWHA O OHOJIOTMUECKHX TEOPHSX, YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUTIOTE3aX, MPABHIIAX, CIYKAIIMX OCHOBOU JJIT (POPMHUPOBAHUS MPEJACTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MHPA, O
METO/aX HAyYHOTO MO3HAHUS, CTPOSHUH, MHOTOOOPa3HHh U OCOOCHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OpTaHH3AIlUH,
BBIJIAIONTUXCSI OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOJIOTHY;

dbopmupoBaHre y 00y4aronIuxcsl MO3HABATENbHBIX, UHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B Mpolecce
aHanM3a JaHHBIX O IMYTSAX Pa3BUTHS B OWOJOTHMH HAYYHBIX B3TJISAI0B, UACH W TMOAXOIOB K M3YYEHHUIO JKHBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3AINH;

CTAaHOBJICHHE y OOYYarOMIMXCs OOIIeH KyIbTypbl, (DYHKIIMOHATLHON IPAaMOTHOCTH, Pa3BUTHE YMEHHU OOBACHITH U
OIICHMBATh SIBJICHUSI OKPY>KAIOIIETO MHUPA KUBOW MPHUPOABl HA OCHOBAHUM 3HAHUW U OIBITA, TIOJYUYCHHBIX MPU U3YYCHUU
OMOJIOTHH;

dbopmupoBaHue y OOydYarOIIUXCSd YMEHUN WIUTIOCTPUPOBATH 3HAUCHHE OMOJIOTHYECKMX 3HAHUM B MPAKTUUYECKOU
NEATETLHOCTH YEJI0BEKa, Pa3BUTUN COBPEMEHHBIX MEIUITMHCKIX TEXHOJOTUN U arpOOMOTEXHOJIOTHIA,

BOCMUTaHUE YOEKIEHHOCTH B BO3MOKHOCTU TO3HAHMSI YETIOBEKOM KHBOUM MPUPOJIBbI, HEOOXOAUMOCTU OEPEeKHOTO
OTHOIIEHUS K HEH, COOIOIEHNS STUYECKUX HOPM TIPH MPOBEJCHUU OMOJOTUYECKUX MUCCIICI0BAHNUIA;

OCO3HAHWE I[EHHOCTH OWOJIOTUYECKUX 3HAHWUN JUIsl TIOBBIIICHUS YPOBHS OSKOJOTHYECKOW KYJIbTYpBI, JUIS
(GbopMHPOBaHUS HAYYHOTO MHPOBO33PCHHS;

NpUMEHEHUE NPUOOPETEHHBIX 3HAHUNW M YMEHUW B TMOBCEIHEBHOM MKW3HM JUIsl OLEHKH IOCJIEICTBUM CBOEH
JIESATETLHOCTH TI0 OTHOIICHHUIO K OKpYXKAaloIeh cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHWE W COOJIIOJICHUE MEp
poUIAKTHKH 3a00JIeBaHUM.



B cucteme cpennero odmiero oopasoBanus «brosorusy», nsydaecmas Ha 0a30BOM ypOBHE, SBISICTCS 00s3aTEIbHBIM
y4eOHBIM IIPEIMETOM, BXOJISAIIMM B COCTaB IIPEAMETHON 0071acTH «ECTeCTBEHHO-HAYYHBIC TPEAMETHI».

JIst m3ydeHus: OMoJIOTHH Ha 0a30BOM YPOBHE CPEIHETO 00IIero oopa3oBanus oTBoautcs 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hemento), B 11 kmacce — 34 gaca (1 gac B HeAemio).

COJEPKXAHUE OBYYEHUSA 10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHUU C OOIIECTBEHHBIMHM, TEXHUYECKUMHU U JIPYTMMU €CTECTBEHHBIMU HayKaMH,
bunocodueit, HSTUKON, ICTETUKON U mpaBoM. Posb Ouosoruu B GOPMUPOBAHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoapl MO3HAHUSI JKUBOM MpUPOAbl (HAOIIOJEHHUE, SKCIEPUMEHT, OINHUCAHUE, H3MEpEeHHue, Kiaccudukaiusi,
MOJICIMPOBAHUE, CTATUCTUYECKasi 00pabOTKa TaHHBIX).

JlemoncTpanum:

[Toptpetsr: Y. apBun, I'. Mennens, H. K. Konpnos, x. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl MO3HAHUS )KMUBOU MPUPOIBI».

JlabGopaTopHbie U MpaKTUYECKHE PadOThI:

[Tpaktuueckast pabora Ne 1. «Vcronb3oBaHue pa3IMUHbIX METOJOB MPU U3YUYEHUU OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’)KuBble cucteMbl U UX OPraHU3ALMSL.

JKuBbie cucteMbl (OMOCUCTEMBI) KaK MpeAMEeT u3ydeHus Ouosnioruu. OTiaudue >XKUBBIX CHUCTEM OT HEOPraHUYEeCKOM
TIPUPOIBI.

CBoiicTBa OHOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3alMU OHWOCHUCTEM: MOJEKYJSPHBIN, KJICTOUYHBIH,
TKAHEBBIN, OPraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHUH ), OMOChEepHBI.

JlemoncTpanum:

Tabnuiel 1 cxembl: « OCHOBHBIE MPU3HAKHU KU3HUY, « Y POBHU OPTaHU3AINH )KUBON TTPUPOJIBIY.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMmuueckuii cOCTaB M CTPOEHHE KJIETKH.



XHUMUYECKHUI COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MAaKpOAJIEMEHTHI, MUKPOAJIEMEHThl. Bojla 1 MHUHEpAJIbHBIC
BEILIECTBA.

@DyHKIMY BOJbI U MUHEPAJIbHBIX BEIECTB B KieTke. [logaepxanue ocMoTUuyeckoro 6anaHca.

benku. CoctaB M cTpoeHHE O€JIKOB. AMHHOKHCIOTBI — MOHOMEpHl OenkoB. He3zaMeHHMble W 3aMEHHMBIE
AMUHOKHUCIIOTHl. AMUHOKHCIIOTHBIM COCTaB. Y POBHU CTPYKTYpbI OEJIKOBOM MOJIEKYJIbI (IIEpBUYHAsL, BTOPUYHAS, TPETUYHAS
U YeTBEPTUYHAs CTPYKTYypa). XUMUYECKUE CBOMCTBA OesKkoB. buonorndeckue GyHKIMN OEIKOB.

®depMeHThI — Onosornyeckue karanuzaropbl. CTpoeHue pepMeHTa: akTUBHBIN LEHTP, cyOcTpaTHasi CEU(PUIHOCTb.
Kodepmentsl. Butamunbl. Otinuust ¢epMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrneBoasl: MOHOCaxapuibl (TJIIOKO3a, prud03a U 1e30KCHpr003a), qucaxapusl (caxaposa, JIAKT03a) U MOJIMCaXapu/Ibl
(kpaxmai, TrIIMKOTeH, 1eJUT0103a). bruomornyeckue GyHKIUKU YTI€BOIOB.

Jlununel: Tpurmuuepuasl, (ochonunuas, crepounsl. ['mapoduibHo-THIAPOdOOHBIE CBOMcTBa. buonormueckue
¢yskun munuaoB. CpaBHEHHE YIIIEBOI0OB, OETIKOB U JIMIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxneunossie kucnotel: JIHK u PHK. Hykineotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIOT. CTpoeHHe W (HyHKUIUU
JHK. Ctpoenue u pyuxuuu PHK. Bunst PHK. AT®: ctpoenue u GpyHKIMH.

[{uTonorust — Hayka o kieTke. Kiuetounas Teopusi — mpuMep B3auMOACHCTBUS Hiel U ()aKTOB B HAYYHOM TMTO3HAHUU.
Metobl U3y4eHUsl KIETKU.

Krerka kak menoctHas sxuBas cucrema. O01e npu3Haky KJIETOK: 3aMKHYTasi Hapy>kHast MemOpana, mosiekyibsl JJHK
KaK TeHEeTHYECKHI anmnapar, CucTeMa CUHTe3a Oenka.

Tunel KJIETOK: JyKapuOTHYecKas W MpokapuoTthyeckas. OCOOEHHOCTH CTPOEHHUS NPOKAPUOTHUYECKON KIIETKHU.
Krnerounast crenka Oaktepuil. CTpoeHHE dyKapHOTUYECKOW KJIeTKU. OCHOBHBIE OTJIMYUS PACTUTEIHHOM, KUBOTHOU U
IrpUOHOM KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYpPbI KIETOK — KJIETOYHAs CT€HKA, IMUKOKAIUKC, ux (GyHkuuu. [lnazmatudeckas meMmOpaHa,
e¢ cBoicTBa 1 GpyHKuuu. [luTomnasma u e€ opranouasl. OnHoMeMOpanHble opranouasl kiaetku: JIIC, annapar ['onbaxwy,
130CcoMBl. [IosTyaBTOHOMHBIE OpraHOUABI KJIIETKU: MUTOXOHJPUH, TIAaCTUABL. [IporcxokaeHrne MUTOXOHAPUNA U TIACTUL.
Buner nmnactun. HememOpaHHbIe OpraHouabl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, HEHTPUONU, PECHUYKH, KTYTHUKH.
OyHKIMHA OPraHOUJIOB KJIETKU. Brirouenus.



SAnapo — perynsaTopHbiil 1eHTp KieTku. CTpoeHue snpa: sjaepHas 000JouyKa, KapuoIliazmMa, XpOMaTHH, SAPBIIIKO.
XpOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JleMOHCTpauM:

[loptpersr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkunc, P.
®pankiuH, K. M. bap.

Juarpammsbl: «PacnpeneneHne XUMHUYECKHX DJEMEHTOB B HEXUBOM INpupone», «PacmpenelieHne XHMHYECKHUX
AJIIEMEHTOB B JKMBOM IIPUPOIE».

Tabmuupl u cxemsl: «Ilepuoanueckas TabMLa XUMUYECKUX AIEMEHTOB», « CTpOEHHE MOJIEKYJbI BOJbI», «bHOCHHTE3
oenka», «CTpoeHue MoJieKyJbl 0enka», «Ctpoenue pepmenta», «Hyknennossie kucinotel. JTHK», «Ctpoenue mMonekymbl
AT®», «CtpoeHue 3yKapHOTUYECKOM KIETKW», «CTpOEHHE KUBOTHOU KIETKM», «CTpOEHHE PACTUTEIBHOU KIETKN»,
«CTpoeHne MPOKapUOTUYECKON KIIETKW», «CTpOEHHUE sapa KIETKN», « Y TIIEBOABD, «JIUuIbD.

OOopynoBaHue: CBETOBOW MHKPOCKOII, 000pYIOBaHUE ISl IPOBEICHUS HAOIIOEHUMN, N3MEPEHUN, SKCIIEPUMEHTOB,
MUKpOIpenapaTbl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKHE padoThI:

Jlabopatopuas pabotra No 1. «/3ydeHune KaTadIUTHYECKOW AKTUBHOCTH (DEpMEHTOB (Ha MpUMEPE amMuiasbl WA
KaTanasbl)».

JlaGoparopHas pabota Ne 2. «M3ydyeHue cTpoeHuUs: KIETOK PaCTEHUM, KUBOTHBIX M OaKTEpUH MOJ MUKPOCKOIIOM Ha
rOTOBBIX MUKpPOIIpENaparax u X OMUCaAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0OIM3M. ACCUMWISIMS (IJTACTUYECKUNA OOMEH) W JUCCUMUIISIUS (PHEPreTHUYCCKUIN
oOMeH) — JIB€ CTOPOHBI €IMHOTO Tpollecca MeTabosu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPIMU B MOHUMaHUU
MeTabou3ma.

Tunel oOMeHa BewiecTB: aBTOTPO(HBIA U reTepoTpodubiil. Poiib pepMEeHTOB B 0OMEHE BEUIECTB U NPEBpPAILCHUU
DHEPIUU B KIIETKE.



®dortocunte3. CetoBas u TeMHOBasg (a3pl porocuHTe3a. Peakiuu QorocunTeza. DPdekTUBHOCTh (POTOCUHTESA.
3HadyeHre QOTOCHMHTE3a IJIsl KU3HM Ha 3emie. BrusiHue ycinoBuil cpefbl Ha (OTOCHHTE3 M CHOCOOBI MOBBIIMICHUS €ro
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHUI.

XeMocHuHTe3. XeMOCHHTE3UPYIOIIHe OakTeprn. 3HAUCHUE XEMOCHHTE3a [l )KU3HU Ha 3eMIie.

DHepreTuueckuii 0OMeH B KJIeTKe. PacmienyieHue BellecTB, BbIIEJIECHWE M aKKyMYJUPOBAaHUE SHEPIHHM B KIIETKE.
Orarbl sHEpreTnyeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. Kuciopomnoe okucieHue, Uil KJIETOYHOE JIbIXaHHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPIrETUIECKOTO OOMEHA.

Peaknuun marpuuyHoro cunresda. I'enetnueckas nHpopmauus u JHK. Peanusanus renermyeckoil mHpopmManuu B
KJeTke. ['eHeTnueckuii kog u ero cBoictea. Tpanckpumnuus — Matpuunbiidi cuHTe3 PHK. Tpancnsuus — 6uocunTes Oenka.
Oranel Tpancasiuuu. KogupoBanre aMMHOKHUCIOT. Poiib pubocoM B OMocHHTE3€ OeliKa.

Hexkinerounsie ¢popMbl xku3uu — BUpychl. Mictopust otkpeiTs BupycoB (/1. Y. UBanoBckuit). OcOOEHHOCTH CTpOEHUS
U JKM3HEHHOro IuKIia BUPYycoB. bakrepmodaru. bone3nu pacreHuid, >KUBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIC BUPYCAMHU.
Bupyc ummynonedunuta yenoseka (BUY) — Bo30oyautens CIIN/la. O6paTHast TpaHCKpUIILIMS, peBepTa3a U UHTErpasa.
[TpodunakTrka pacnpocTpaHEeHUs BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHCcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuiet u  cxembl: «Tunel nuTanus», «Merabomusm», «MUTOXOHAPHSL), «IDHEPIETHUYCCKUA OOMEHY,
«Xnoportacty, «®Potocunresy, «Ctpoenue JIHK», «Crtpoenue u ¢dyHKIIMOHUpOBaHUE TeHa», «CuHTE3 Oenkay,
«I'enetnyeckuii koa», «Bupyce», «bakrepuodarn», «Crpoenue u xu3HeHHbld ki Bupyca CIIN]la, 6akrepuodaray,
«Permkanusa JIHK».

O6opynoBanue: wmonenu-anmumkanuu «YaBoeane JHK u Tpanckpumnius», «buocunte3 Oenka», «CTtpoeHue
KJIIETKW», Moziesb CTpYKTyphl JTHK.

Tema S. PasMHOKeHMe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTounbiii UK, Win KU3HEHHBIW LUK KiaeTku. MuTepdaza u muto3. Ilpormecchl, nporekaromue B uHTepdase.
Permnmukamms — peaknus wmatpuuHoro cunte3a JIHK. Ctpoenume xpomocom. XpoMOCOMHBIH HA0Op — KapUOTHIIL.
JIumIOWIHBI W TalUIOMJIHBIA  XPOMOCOMHBIE HaOopbl. Xpomatunbl. lluTomornueckre OCHOBBI Pa3MHOXKEHUS H
WHJVMBUAYAJIHOTO Pa3BUTHS OPTaHU3MOB.



Henenue knetku — Muto3. Craaun murto3sa. [Iponeccel, npoucxoasimuye Ha pa3HbIX CTaIusIX MUTO3a. buonornueckuit
CMBICJI MUTO3a.

[Iporpammupyemast rubenb KIETKU — aromTo3.

@opMbI pa3MHOKEHHS OpPraHM3MOB: O€CIOJO€ W MOoJoBoe. Buabl Oecrnoiaoro pa3MHOXKEHUSA: JEIEHHE HaJIBOE,
MIOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpPA30BAHKE, BET€TATUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJICKIINU.

[TosoBO€ pa3MHOKEHUE, €TO OTIIMYMS OT OECIIOJIOTO.

Meiio3. Cragum wmeio3a. Ilpomeccsl, mpoucxopsmume Ha craausx Menosa. lloBenenme xpomocoM B Meno3se.
Kpoccunrosep. brosorndecknii CMbICII U 3HAYEHUE MEW03a.

["ameTorenes — mporecc 0Opa3oBaHUsl MOJIOBBIX KIETOK y *UBOTHBIX. 110JI0BBIE Kee3bl: CEMEHHUKH U SIMUYHUKU.
OOpa3oBaHME ¥ pPAa3BHTUE IMOJOBBIX KJIETOK — rameT (CnepMaro30ui, SHIIEKIETKAa) — CIIEPMAaTOICHE3 U OBOTCHE3.
OcoOeHHOCTH CTPOEHHUS SIMLIEKIIETOK U criepMaTo3ouaoB. Omiogorsopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpPHOTEHE3). ITanbl IMOPHUOHAIBHOTO
pa3BUTHs y MO3BOHOYHBIX >KMBOTHBIX: APOOJIEHHE, racTpytisauus, opraHoreHes. IloctamOpuonanbHOe pa3BuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: TIPSIMOE, HEMPSIMOE (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (haKTOPHI,
CHOCOOHBIE BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 UBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaIUN PA3BUTHS.

JlemoHcTpanum:

Tabmuubl 1 cxembl: «DopMbl pa3MHOXKEHUSI OPTaHU3MOBY, «J{BOWHOE OIIOIOTBOPEHUE Y IBETKOBBIX PACTEHUID,
«BereraTuBHOE pa3MHOXXEHUE pacTeHui», «JlenmeHue kieTku OakTepuit», «CTpoeHue MOJOBBIX KIETOK», «CTpoeHue
xpoMocoMbly, «Kietounbii tmki», «Pemmukamusa JJHK», «Mwutosdy», «Menos3», «lIpsamoe um HenpsiMoe pa3BUTHEY,
«["ameToreHnes y MIICKONUTAIOIMINX U YET0BEKa», « OCHOBHBIE CTAJIMM OHTOTEHE3a.

OOopynoBaHue:  MHUKPOCKOI,  MHUKpornpenapatbl  «CnepMaTo30u]ibl  MIICKONMTAIOMIEro»,  «SlileKneTka
MJIEKONIUTAromero», «KapnoknHe3 B KIE€TKax KOpeEIIKa JIyKa», MarHUTHas MOJENb-alluiukanus «JleleHne KieTkny,
moaenb JIHK, Mmoaens MetadazHoit XpoMOCOMBEI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:



Jlabopatopnas pabora Ne 3. «HaGmromenue ™uTO3a B KJIETKAaX KOHYMKA KOpENIKa JyKa Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

JlabopaTtopHas pabota Ne 4. «3ydeHne cTpoeHHs MOJOBBIX KJIETOK HAa TOTOBBIX MUKpOIpenapaTaxy.

Tema 6. HacsieAcTBEHHOCTh U K3BMEHYMBOCTH OPraHU3MOB.

[IpeameTr m 3amaun TeHeTHKU. VcTopus pa3BUTHS TEHETUKHU. Poiib IUTONOTHM W SMOPHOJIOTMH B CTaHOBIICHUHU
reHeTHKU. Bkian poccuilckux U 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETUKH. MeTo/abl reHeTUKH (TMOpUA0I0TUYECKUM,
[IUTOTEHETUYECKUM, MOJEKYISIpHO-TeHEeTHYeCKnit). (OCHOBHbIE TEHETHYECKHE TOHATUA. ['eHeTudeckas CHUMBOJIMKA,
HCIMOJIb3yEMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HaCJEOBaHUS MPU3HAKOB, YCTaHOBJIEHHBIE . MenaeneM. MoHorUOpUIHOE CKpelllMBaHUE. 3aKOH
eauHooOpaszusi TUOpPUIOB MEpBOro mokoJjieHus. [IpaBuino AOMHUHUpPOBaHUA. 3aKOH pacIlEIUICHUs] MpU3HAKOB. [umnoresa
YuCTOTHI raMeT. [1oiHOE ¥ HenoHOe TOMUHUPOBAHUE.

JuruOpugHoe CKpelMBaHue. 3aKOH HE3aBHCHMMOIO HAacjelOBaHUsS TMpU3HAaKoB. lluToreHeTHueckue OCHOBBI
JTUTUOPUAHOTO CKpEIMBaHUs. AHaIU3UpYIOllee CKpemuBaHue. Vcnosib30BaHWE aHATU3ZUPYIOMIETO CKPEIIMBAHUS IS
OTpEEICHHs] TEHOTUIIA 0COOU.

CuerienHoe HacnenoBaHue Mpu3HakoB. Pabota T. Moprana mo CIeruieHHOMY HacjeloBaHWIO reHoB. HapyiieHnue
CLCILUIEHUS T€HOB B PE3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUSI HACJIIEACTBEHHOCTH. | €HETUYECKHUE KapThI.

['enetnka mona. XpOMOCOMHOE OINpEAeICHUE Mojia. AyTOCOMBI M TOJOBBIE XPOMOCOMBI. l'OMOrameTHele H
reTeporaMeTHbie opranu3mel. HacnenoBanve npu3HakoB, CUEIUICHHBIX C TTOJIOM.

N3MeHunBOCTh. BHbl M3MEHUMBOCTH: HEHACJIECACTBEHHAs WM HACJIEACTBEHHAas. Poyib cpeapl B HEHACIEICTBEHHOMU
U3MEHUYMBOCTU. XapaKTEPUCTHKA MOIU(DUKAIIMOHHOW W3MEHUMBOCTU. BapwarMoHHBIA psAl ¥ BapuallMOHHAs KPHUBas.
Hopma peaknuu npuszHaka. KoJM4eCTBEHHbIE M KA4YECTBEHHBIE TMPHU3HAKM M HUX HopMma peakuuu. CBoMCTBa
MOU(DUKAITMOHHONW U3MEHUYHNBOCTH.

HacnencrBenHnas, Wiy reHOTUIIMYeCcKas, U3MEHUYUBOCTh. KOMOUHATHBHASI ”3MEHYMBOCTh. Mei03 1 MOJI0BOM Ipoliecce
— OCHOBa KOMOWHATMBHOM W3MEHUYMBOCTH. MyTalmoHHas W3MEHYMBOCTh. Kiaccudukaius wmyTanuii: TEHHbIC,
XpPOMOCOMHBIC, T€HOMHBIE. YacToTa M MpUUYMHBI MyTanuid. MyTtareHHble (HakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B
HacinenctsenHou n3ameHunsoctu H. 1. BaBuiosa.



BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['eneruka yenoseka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl TEHETUKHU YEJIOBEKA: FeHEATOrHYeCKUM, OJIM3HEI[OBBIH,
UTOTEHETUYECKUM,  OMOXMMHUYECKUM,  MOJIEKYyJsipHO-TeHeThYeckuil.  COBpEMEHHOE  OIpeesieHHe  TI'eHOTHUIIA:
IIOJJHOTEHOMHOE CEKBEHHPOBAHHE, T€HOTUIIMPOBaHWE, B TOM uyucie ¢ nomompto [II[P-anamu3a. HacnencrBeHnubie
3a00JIeBaHMUs YeJIOBEKa: TeHHbIC 00JIe3HU, O0JIE3HH C HACIIEICTBEHHOM MPEapacoNoKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnyeckue W TeHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpWHIMUIBI 370pOBOTO OOpa3a >KU3HHU, JMATHOCTHKU,
npo(UIAKTUKU U JICUYCHUS] TEHETUUECKUX OoJie3Hel. MequKo-reHeTHUeCKOe KOHCYJIbTUPOBAHNE. 3HAUEHNE METUIIMHCKOM
TE€HETUKHU B MPEJOTBPALLEHUH U JICUEHUN T€HETUYECKUX 3a00JI€BaHNU YEIOBEKA.

JlemoHcTpanum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnunp! u cxembl: « MOHOrHOPHUIHOE CKPEIIMBAHNE U €0 LIUTOT€HETUIECKAasi OCHOBA», «3aKOH pPacIlEIUIeHHsI U ero
UTOI€HETUYECKasi OCHOBa», «3aKOH YHCTOTHI Tamer», «JluruOpuaHoe ckpeuiuBaHue», «lluTomoruueckue OCHOBBI
JUTHOPUIHOTO CKpeluBaHus», «Melo3», «B3anMoneicTBue amienbHbIX TE€HOB», «['€HeTHuecKkue KapThl pPacTEHUH,
JKUBOTHBIX M 4YEJNOBEKa», «l'eHeTnka momjay», «3aKOHOMEPHOCTH HACIIENOBAHMSA, CLEIUIEHHOTO ¢ mosiom», «Kapuotunsl
YyelioBeKa U KUBOTHBIX», «Buasl wm3MmeHunBocTH», «MomudukanuonHas H3MEHUMBOCTH», «HacnemoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTanimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: Mojenu-anmuMkanuu — «MoHoruOpuaHoe — ckpemmBaHue», «HemonHoe — goMuHHpOBaHHEY,
«/Iurnbpunnoe ckpemuBanue», «llepekpéct XxpoMocoM», MUKPOCKOIT M MUKporipenapar «Jpo3zodunay (HopMma, MyTauuu
(GhOopMBI KPBUIBEB U OKpPACKH Tena), repoapuil «I"opox mOCEBHON.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabGora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUAHOTO W JUTHOPUIHOTO CKPEIIUBAHUS Y
JpO30(HIIbI HA TOTOBBIX MUKPOMPEIapaTax».

JlabopaTtopHas pabora Ne 6. «M3yuenne MoAM(UKALIMOHHON M3MEHYMBOCTH, MOCTPOECHUE BAPUALMOHHOTO psAla U
BAPUALIMOHHOU KPUBOM».

JlabopaTtopHas pabota Ne 7. «AHanu3 MyTanuii y Apo30(uibl Ha TOTOBBIX MUKpOIIpErapaTaxy.

[TpakTrueckas padota Ne 2. «CocTaBiieHUE U aHAJIN3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexkuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.



Cenekuusa Kak Hayka W IpOLECC. 3apoKICHUE celeKiuuu U noMmectukanus. Yuenue H. M. BaBuiioBa o meHTpax
MPOUCXOXKJIEHUS M MHOrooOpasusi KyJbTYpPHBIX pacTeHuil. LIeHTpbl MpPOMCXOXKAECHHS JAOMAIIHUX >KUBOTHBIX. CopT,
MOpOJ1a, IITAMM.

CoBpeMeHHbIE METOABI CENEKIUMU. MacCcoBbI M MHAUBUIYAIbHBIA OTOOpBI B CENEKUWU PACTEHHA U KUBOTHBIX.
OueHka skcTephepa. biu3kopoacTBeHHOE ckpeniuBaHue — MHOpuAuHT. Ywuctas nuHus. CKpelMBaHUE YHMCTBIX JIMHUM.
['ereposuc, unu rubpuaHas cuna. HeposictBeHHOe ckpelBanue — aytrOpuauHr. OTnanénHas rudpuausaius u e€ ycrexu.
VcKyCCTBEHHBIM MyTareHe3 UM IIOJYyYEHUE IOJMIUIOUIOB. JIOCTHMKEHUS CEIEKUHMM pACTEHUH, JKUBOTHBIX W
MHKPOOPTraHU3MOB.

buorexHosorus Kak OTpacib NPOU3BOJACTBA. ['€HHAas MHXKeHepus. Otambl co3nanud pexkomOuHanTHOM JIHK mn
TPAaHCTE€HHBIX OopraHn3MoB. Kiierounas nHxxeHnepus. Knetounsle KyabTypbl. MUKPOKIOHATIBHOE PA3MHOKEHUE PACTEHUMN.
KnonupoBaHue BBICOKONPOAYKTUBHBIX CEbCKOXO3SIMICTBEHHBIX OPraHMU3MOB. DKOJIOTMYECKUE U ITUYECKUE MPOOJIEMBI.
I'MO — renetnuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuubr u cxembl: kapta «LleHTpBl MPOUCXOXKACHUS W MHOTO00pa3usi KyJIbTYpPHBIX pacTeHui», «llopoas
JIOMAIITHUX >KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHuit», «Otnanénnas rubpuausanus», «Pabotel akagemuka M. @.
WBanoBay, «llomummonnus», «OObekThl  OHOTexHONOrMM», «KierouHnele  KyabTypsl U KJIOHHUPOBAHHE»,
«KoHcTpynpoBaHue U NepeHoC TEHOB, XPOMOCOM.

OOopynoBaHue: MyJSKA IUIOAOB M KOPHEIUIOJNOB JIUKUX (OPM M KyJIbTYPHBIX COPTOB pacTeHUl, repOapuii
«CenbCKOX035CTBEHHBIE PACTEHUS.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

Dkckypcusi «OCHOBHBIE METObI M JAOCTHKEHUS CEJIEKIIMM PACTEHUM M >KMBOTHBIX (HA CEJICKIMOHHYIO CTaHIUIO,
IIeMeHHYI0 (epMy, COPTOUCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIU
HAy4YHOTO LIEHTPA)».

11 KVIACC



Tema 1. JBorOMOHHAsT OHOJIOTHA.

[IpeAnochbuUIKM BOZHUKHOBEHUS SBOJIOIMOHHON TEOpUHU. DBOIIOIMOHHAS Teopus U €€ MecTo B Ouosioruu. BiausiHue
HBOJIIOIIMOHHON TEOPUM Ha Pa3BUTHE OUMOJIOTHH U IPYTUX HAYK.

CBuzerenscTBa 3BOOLMY. [laneoHToONOrMYECKUE: MOCIEN0BATEILHOCTh MOSBJIECHUS BUIOB B MAJIEOHTOJIOTHYECKON
JIETOMHUCH, TTepexoaHbIe popMbl. buoreorpaduyeckue: cxoncTBo u pasznuuue ¢ayH u (HIop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M  pas3iidyusi HMOPUOHOB pa3HBIX BHUJOB IMO3BOHOYHBIX. (CpaBHUTEIHHO-
aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHbIC, PYAUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMHUYECKHE:
CXOJICTBO MEXAHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJNYECKUX MYTEN y BCEX OPTaHU3MOB.

OBomonmonHas teopusa Y. JlapunHa. [Ipennochulkv BO3HMKHOBEHHS JApBUHU3MA. [[BMKYIIME CHIIBI 3BOJIFOLIMHU
BUJIOB 110 /lapBUHY (M30BITOYHOE pa3MHOKEHHUE MPU OTPAHMYEHHOCTH PECYPCOB, HEONPEAEIEHHAS U3MEHYMBOCTh, OOpPHOA
3a CyILLIECTBOBaHHUE, ECTECTBEHHBIN OTOOP).

Cunretnueckas teopus sBostonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

Muxkpossosronus. [omynsanus kak eIMHUIA BUIA W 3BOJIIOLUN.

JBrkymne cuibl ((akTophl) HBOJIONUU BUAOB B MpuUpoje. MyTalMOHHBIM IpolecC W KOMOMHATUBHAA
U3MEHYMBOCTD. [lonmynsiiiioHHbIe BOTHBI U Apeid reHoB. V3011 1 MUrpanus.

EctecTBeHHbI 0TOOp — HampaBIAIOMINN GakTop 3BoToNUNA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0NeHHOCT, OPraHu3MOB Kak pe3ysibTar jsBojouud. Ilpumepsl mnpucnocoOneHuid y OpraHu3MOB.
Apomopho3bl 1 nAMOATANTALUY.

Bun u BunoodpazoBanue. Kpurepuu Buga. OcHoBHbIE (hOpMBI BU1000pa30BaHUs: reorpaduueckoe, 3KOI0rH4eCcKOe.

MakposBomoniusi.  DPopMbl  3BOJIOLMU:  (QUIIeTHYECKas, JUBEpPreHTHas, KOHBEpPreHTHas, mapajiesibHasl.
Heo6GpaTuMoCTh 3BOJTIOIHH.

[IpoucxoxieHrne OT HeCIENUAIU3UPOBAHHBIX NMpeakoB. [Iporpeccupyronas cnenuanu3anvs. AganTuBHas paauanusl.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap, O. I'ekkens, @. Mronnep, A. H.
CeBepliOB.

Tabmupl u cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiie», «3apoJbllid IO3BOHOYHBIX KUBOTHBIXY,
«ApxeonTtepukcy, «Popmbl 00pbObI 3a cyliecTBoBaHUE», «EcTecTBeHHBI 0TOOPY», «MHOro00pasue COpToB pacTEHUID,



«MHoroobpasue  mopoJl  KUBOTHbIX»,  «[lomymsauum»,  «MyTallMOHHAasE ~ U3MEHYUBOCTHY,  «ApoMop(]o3bD»,
«Mnuoananramumny, «O0mas nereHepanus», «JBuwxkyiume cuibsl 3Bomonuny, «Kapra-cxema mapuipyra mytemectBust Y.
Hapsuna», «bopb0a 3a cymiecTBoBaHue», «lIprcnoco6IeHHOCT, OpraHu3MoBy, «l'eorpaduueckoe BUI000pa30BaHUE,
«DKOJIOTUYECKOE BUI000PAa30BAHUEY.

O6opynoBaHne: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMUA OKpPACKH, HAaOOp TUIOJOB M CEMSH, KOJUICKIIHSI
«IIpuMepsbl 3alUTHBIX TPUCTIOCOOJICHUN Y )KUBOTHBIX», MOJIENIb « OCHOBHBIE HAIIPABJICHUS IBOJIIOIUNY, 00bEMHAS MOJIEh
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaguyeckas kapra mupa, KomuieKus «PopMbl COXPaHHOCTH MCKOIMAEMbIX KUBOTHBIX M PACTEHUI», MOJEIIb
ammumakarusa  «llepekpéer  xpomocom», BnaxHbele npenapartel «Pa3zButme Hacekomoro», «PaszButHe JSITymIKu»,
MuKponpenapar «lpo3zodpunay (Hopma, MyTaruu (GOpMbl KPbLUILEB U OKPACKH TEJA).

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

JlaboparopHas padota Ne 1. «CpaBHEeHHE BUIOB 10 MOPPOJIOTUUECKOMY KPUTEPHUION.

JlaGoparopHas padota Ne 2. «Onucanue nprucrnocoOJIEHHOCTA OPTaHU3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHbIe PECTABICHUS O 3aPOXKICHUH kM3HU. HayuHble THIOTe36l BOSHUKHOBEHUS KU3HHU Ha 3eMJie: abroreHes
U TaHchepMmusi. XUMHUYECKas »dBOJIONUS. AOHOTEHHBI CHHTE3 OPraHUYeCKHX BEIIECTB M3 HEOPraHMYECKHX.
DKCnepUMEHTAIbHOE TIOJITBEPKACHIUE XUMUUECKON ABONIONMU. HadanbHble ATambl OMOJIOTUYECKON HBOMIONUU. [ UoTe3a
PHK-mupa. ®opMupoBaHue MeMOpPaHHBIX CTPYKTYpP M BO3HHUKHOBEHHE MPOTOKJIETKU. IIepBble KIETKM U UX 3BOIIOLUA.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PazButue xxu3Hu Ha 3emiie 1o 3paMm u nepuogaM. Karapxeil. Apxelickas u nporepo3oiickas 3psl. [1aneo3olickas 3pa
U e€ IepUoIbl: KEMOPUIMCKUHN, OPIOBUKCKHM, CHITypPUICKUH, TEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3030HCKas 3pa U €€ NMEPUOAbl: TPUACOBBIM, FOPCKUK, METIOBOM.

Kalino3oiickas 3pa u €€ nepruopl: MaeOreHOBbIN, HEOT€HOBbBIM, AHTPOIIOT€HOBBIH.

XapakTepuCTUKa KJIMMAaTa U T€OJIOTMYECKUX NpoueccoB. OCHOBHBIE ATAlbl SBOJIIOIUU PACTUTENBHOTO U )KUBOTHOTO
mupa. ApoMop]o3bl y pacTeHUil U KUBOTHBIX. [1osiBIICHHE, paCIIBET M BRIMUPAHUE TPYIII KUBBIX OPTAaHU3MOB.

Cucrema OpraHn4ecKoro MUpa Kak OTpakXeHUe 3BOJOLUHA. OCHOBHBIE CUCTEMAaTUYECKHE IPYIIIBI OPTraHU3MOB.



OBoJronys 4esoBeKa. AHTPOIIOJIOTUS KaK Hayka. PazBuTHe MpenCcTaBiICHUN O MPOUCXO0XKICHUH 4YesoBeka. MeTomsl
U3y4eHUs aHTpororenesa. CXoICTBa U pa3iudMsl YEI0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE IIOJIOKEHHUE YETIOBEKA.

JBuwxkymme cuibl  (pakTopsl) aHTponoreHe3a. HacinencTBeHHass HW3MEHYMBOCTh U €CTECTBEHHBIM  OTOOP.
OO1ecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAHI TPY/la, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaJMM M BETBH HBOJIIOLMU YEJIOBEKA: aBCTPAJONMUTEKH, YemoBek yMmenblil, UenoBeK MpAMOXOIAIIUH,
YenoBek HeaHaepTanbckuii, YenoBek pa3yMmHbli. Haxoakum HCKOIaeMbIX OCTATKOB, BpPEMs CYLIECTBOBAHHUSA, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpONEOWAHAs (€Bpa3HiicKasi), HErpo-aBCTPATOUIHAS
(’xBaTOpHUalibHAs), MOHTOJIOMJHAs  (a3uaTCKO-aMepuKaHckas). UYepTbl  IPUCIOCOOJICHHOCTH  MpPEJCTaBUTENCH
YEJIOBEUECKHUX pac K yCIOBUAM cyllecTBOBaHUA. EAMHCTBO uenoBedeckux pac. Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: @. Penn, JI. ITactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmuupbl u cxeMbl: «Bo3HukHOBeHHe CoJIHEUHOU cucTeMbl», «Pa3BuTue opranmyeckoro mupa», «PacturenpHas
KieTkay, <«OKuBoTHas kieTka», «llpokapuoruueckass kineTka», «COBpEeMEHHas CHCTeMa OPraHUYecKOro MHpay,
«CpaBHEHHE aHAaTOMUYECKHMX YEpT CTPOCHUS 4YeJIOBEKa M YeIOBEKOOOpa3HbIX 00e3bsH», «OCHOBHBIE MecTa
NAJICOHTOJIOTMYECKUX HAXOJOK MPEIKOB COBPEMEHHOIO 4elIoBeKa», «JlpeBHeinmme nmoan», «/Ipesaue monn», «llepseie
COBPEMEHHBIE JI0N», «HemoBedecKrue pacs».

Oo6opynoBanue: myinsku «lIporcxoxnenne denoBeka» (OIOCTbI aBCTPAJIONMUTEKAa, MUTEKAHTPONA, HEaHAEPTalblia,
KPOMaHBbOHI[A), CIENKH WJIA H300pakKeHUs KaMEHHBIX OpYyAHM MNEepBOOBITHOIO 4YenoBeKa (KaMHH-YOIIEphl, pyOwuna,
ckpebJa), reoXpoHOJIornueckas Tabnuua, Koyekuus «PopMbl COXpaHHOCTH UCKOTIAEMbIX )KUBOTHBIX U PACTEHUI».

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

[Tpaktuueckas pabora Ne 1. «3yyeHne MCKONAaEeMbIX OCTATKOB PACTEHUM U dKUBOTHBIX B KOJUICKIIUSIX).

DKCKypcus «IBONIOLUS OPraHUYECKOro MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYYHBINA WIIU KpaeBeIUECKU My3ei).

Tema 3. Oprann3mMbl 4 OKpYy:KawIas cpeaa.

OKOJIOTHsI KaK HayKa. 3aJadyd M pasleibl 3KOJOTMU. MeTOAbl IKOJOTMYECKUX HCCIEAOBAHUM. DKOJIOIMYECKOE
MHUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 00MTaHNs OpraHU3MOB: BOJIHAs, HA3€MHO-BO3/1yIlIHAs, IOYBEHHAs!, BHYTPHOPraHU3MEHHASI.



Oxonoruueckue (axkropel. Kiaccudukanusa skonorudeckux —(HakTopoB: aOMOTHYECKHE, OUOTHYECKHE W
aHTPOIOTeHHbIE. J[eficTBUE IKOJIOrMUECKUX (PAKTOPOB HA OPTraHU3MBI.

AOuoTndeckue (QaxkTopbl: CBET, TeMmIlepaTypa, BiIaxHOCTb. Dortomepuonusm. [IpucnocobieHuss OopraHu3MoOB K
NeicTBUIO a0NOTHYECKHUX (aKTOpOB. bruomornyeckue puTMsl.

buotnueckue pakTopbl. Buasl OMOTHYECKUX B3aUMOECHCTBHIA: KOHKYPCHIIHSI, XUIITHUIECTBO, CHMONO03 U €ro (DOPMBI.
[lapa3zutusm, Koomepaius, MyTyajau3M, KOMMEHCAIU3M (KBAPTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpaIU3M.
3HadeHre OMOTUYECKUX B3aUMOCHCTBUM JIs CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKU monyisanuu. (OCHOBHBIC TOKa3aTeId TMOMYISIUA: YUCICHHOCTh, IUIOTHOCTD,
POXK1a€MOCTh, CMEPTHOCTh, TPUPOCT, MUTpALUs. [[MHAMUKA YUCITIEHHOCTU MOMYJISIUNA U €€ PeryJIsiiusl.

JlemoHcTpanum:

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

Tabmuubr u cxembl: kapra «lIpupomnbie 30HBI 3emin», «Cpeabl OOMTaHUS OPraHU3MOBY», «DOTOMEPHOIUZIMY,
«ITonynsauumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMyJIsiiu UHGY30pun-Tydenbkny, «Ilumesbie nenmy.

JlabopaTopHbie U MpaKTUHYECKHE PadOThI:

JlabopaTtopnas pabota Ne 3. «Mopdosnorudeckue 0cOOEHHOCTH PACTEHUN U3 PA3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckast padota Ne 2. «I1ocu€T MIOTHOCTH MOMYJISINI pa3HBIX BUIOB PACTCHUI».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0bmiecTBO opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBas, MNPOCTPAHCTBEHHas, Tpoduyeckas
(mumeBas). Buap-noMmuaanTel. CBsi3u B OMOIIEHO3E.

DKoJoruueckne cucTeMsbl (3kocuctemsl). [lorsTie 06 s3xocucTemMe u 6uoreorieHo3e. OYHKITMOHATHHBIC KOMIIOHEHTHI
ADKOCHUCTEMBI: TIPOAYLEHTBI, KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEImIECTB W TMOTOK HHEPIMHM B DKOCHUCTEME.
Tpoduueckue (nuiieBbie) ypoBHU dKOocUCTeMBI. [IuiieBsie nenu u cetu. OCHOBHBIE TTOKa3aTeIu IKOCUCTEMbI: OnoMacca,
MPOAYKITUS. DKOJIOTHYECKUE MUPAMUBL: MPOAYKIIMU, YUCICHHOCTH, OnomMacchl. CBOMCTBA IKOCHUCTEM: YCTOMYMBOCTD,
camoperyJisiuus, pazsurue. Cykieccusl.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWMHOTO WJIH HMIMPOKOJIUCTBEHHOTO JIeca.



AHTPONOreHHBIE PKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI. buonornyeckoe W XO3sIICTBEHHOE 3HAYEHUE
arpod’KOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpasue kak pakTop ycTOWYUBOCTH 3K0ocucTeM. CoxpaHeHHEe OMOIOTHYECKOTo pa3HooOpasus Ha 3emile.

Yuenne B. U. Bepraackoro o Omocdepe. ['panunbl, coctaB U cTpykrypa Omochepsl. )KuBoe BEIIECTBO W €r0
¢ynkun. OcobeHHOCTH Ouocdepsl Kak riodanbHON 3KocucTeMbl. /luHammuueckoe paBHOBecHe W oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BemecTB M OMOr€OXMMHYECKHE LUKl 3JIEMEHTOB (yrjiepojaa, a3oTa). 30HAIbHOCTb OHOCHEpHI.
OcHOBHBIE OMOMBI CYIIH.

YenoseuectBO B Ouochepe 3emnau. AHTpONOreHHble H3MEHEHUs B Ouocdepe. ['modanbHBIE SKOJOTMYECKUE
pOOJIEMBI.

CocyuiecTBoBaHME NMPUPOABI U yenoBeuecTBa. CoxpaHeHue OMOpa3HO0Opa3Hs Kak OCHOBA YCTOMUMBOCTU OMOCHEpPHI.
OcHoOBa panMOHAIBHOTO YIPaBIECHUS MPUPOJHBIMU PECYpCaMH M WX HCIOJb30BaHUE. [{oCTIKEHHsT OMOJIOTUM M OXpaHa
MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr 1 cxembl: «llumessie nenu», «buonenos: coctaB U cTpykrypay, «lIpupoansie coolmiectBay, «llenu
NUTaHUs», «OJKoJoTHueckas mnupamunay, «buochepa u dYenoBek», «IKOCHCTEMa MIMPOKOIMCTBEHHOTO JIecay,
«IKOCHCTEMA XBOMHOIO Jieca», «broneHo3 Bomoéma», «ArpoueHos3», «lIpumepHble aHTPOIIOreHHbIE BO3JIECUCTBUS HA
npupoay», «BaxHeillllne UCTOYHUKU 3arpsi3HEHHs] BO3AyXa M TPYHTOBBIX Bon», «[louBa — BaxkHeHIIas cOCTaBIISAIONIAS
ouochepr», «Daktopsl nerpamanuu mouBy», «llapaukoBelii 3PdexT», «DakTopbl PAAMOAKTHUBHOTO 3arpsi3HEHUS
ounochepr», «O0mas crpykrypa 6uocheps», «Pacmpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoae».

ObopynoBanue: Mojenb-anmiiMKaus «TunuyHele  OUOIEHO3bl», Trepbapuil  «PacTUTeNnbHBIE COOOIIECTBAY,
koJuiekuu «buoiieHo3y, «Bpeautenn BaxKHEHIINX CETbCKOXO3MCTBEHHBIX KYIbTYp», repOapuu U KOJUIEKI[UU pacCTeHUN
Y JKMBOTHBIX, MPUHAUIEKAIIME K Pa3HbBIM JKOJOTMYECKMM TIpyIIaM oOxHoro Buaa, Kpacnas kHura Poccuiickoit
denepanuu, U300paKEHUS OXPAHIEMbBIX BUOB PACTCHUN U KUBOTHBIX.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOITPAMMBI 110 BHMOJIOTMM HA BA30OBOM YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

Cornmacno ®I'OC COO, ycranaBnuBalTCsi TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYarOIIMMHCA TPOTPAMM
cpeaHero odmiero o0pa3oBaHus: THYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS npeaMera «buonorus» BBIAEIEHBI CIEAYIOIIMNE COCTABIISIOLINE:
OCO3HAaHHE OOYYAIOIMMUCA POCCUMCKONW  Tpa)KJaHCKOM  WJIEHTUYHOCTH — TOTOBHOCTM K  CaMOpa3BUTHIO,
CaMOCTOATEIILHOCTH M CaMOOIIPEEIICHUIO, HANMYME MOTUBALMHM K OOYYEHHUIO OMOJIOTMH, LIEJICHANPABIECHHOE PAa3BUTHE
BHYTPEHHUX YOEXKICHMA JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH U HCTOPUYECKHX TPAAUIMN pa3BUTHA
OMOJIOTUYECKOTO 3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaroluXcsi PYKOBOJICTBOBATHCS B CBOEH JEATEIBLHOCTU
[IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMH, IPUCYIIUMHU CUCTEME OHMOJIOTHYECKOr0 00pa30oBaHMs, HATUUUE SKOJIOTMYECKOTO
MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1IEJIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS MpeameTa «buosorusy» MOoCTUTaloTCs B €IUHCTBE YUEOHOM M BOCHUTATEIbHOU
JESATEIPHOCTH B COOTBETCTBUHM C TPAJULMOHHBIMH POCCUMCKUMH COLMOKYJIBTYPHBIMH, UCTOPUYECKUMU U JyXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMU, MPUHITHIMUA B OOIIECTBE MPaBUJIaMU U HOPMaMU TOBEJICHHS M CIIOCOOCTBYIOT IpoIleccam
CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAaMOPAa3BUTHS, PA3BUTUSA BHYTPEHHEH MO3UIMU JIUMYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY W TPaBOIMOPSIKY, YEIOBEKY TpyAa U CTapUIEMy IMOKOJEHUIO, B3AUMHOTO YBa)KEHHUs, OEPEKHOTO0 OTHOIICHUS K
KYJIbTYPHOMY HACJIEAUIO U TPAAULIUSIM MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickon denepaunu, MpUpoIe U OKPYKaroIIen
cpene.

JIm4HOCTHBIE pe3ybTaThl OCBOCHUS YUEOHOTO mpeameTa « bHoorusy TOKHBI OTpakaTh TOTOBHOCTH M CIIOCOOHOCTH
oOydJarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEM TMO3UIMENH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAIlMM, MO3WTHUBHBIX BHYTPEHHUX YOEKIECHHUM, COOTBETCTBYIOIIMX TPATUIUOHHBIM IIEHHOCTSIM POCCUUCKOTO
OOIIeCTBa, paCIIMPEHUE KU3HEHHOTO OIBITA M OIbITa JEATEILHOCTH B MPOIECCE Pean3allii OCHOBHBIX HAaINpaBIICHUN
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:



1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh T'PAKJAHCKON MO3UIIMK OOYYaIOMIETrOCsi KaK aKTUBHOTO M OTBETCTBEHHOI'O UJIEHA POCCHUUCKOTO
00IIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEN, YBAKCHHUE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW ACATEIHHOCTH TPH CO3JAHUU YUYCOHBIX MPOEKTOB, PEHICHUU YYCOHBIX U
MO3HABATEIIbHBIX 33/1a4, BBINIOJHEHUU OMOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAEIATh COOCTBEHHYIO TO3UIIUIO 110 OTHOIIEHUIO K SIBJICHHUSIM COBPEMEHHOU KU3HU U OOBIACHSTH €€

YMEHHUE YYUTHIBATH B CBOMX JEHUCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHMBHOTO B3aMMOJICUCTBUS JIIOJEH C pa3HbIMU
yOXKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U COIUANIBHBIM MOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJHEHUS YYE€OHBIX, T[O3HABATEIbHBIX U
HCCJIEIOBATENBCKUX 3a/1a4, YBOKHUTEIBHOTO OTHOIICHUS K MHEHHUIO ONIMOHEHTOB MPU OOCYX ICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON UIEHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K CBOEMY HapOIy, YyBCTBa
OTBETCTBEHHOCTH nepes PoanHou, ropnoctu 3a ¢cBoM Kpai, cBOX0 PoavHy, CBOM SI3bIK U KYJIBTYPY, IIPOILUIOE U HACTOSIIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

[IECHHOCTHOE OTHOWIIEHWE K MPHUPOJHOMY HACJIECAWI0O W TMaMSATHUKAM NOPUPOIbI, AOCTHXEHHSIM Poccuum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OWOJIOTHH, TOHUMAHUS 3HAYCHUS
OMOJIOTHY B TTIO3HAHUM 3aKOHOB TIPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yoexxJEHHOCTh, FOTOBHOCTD K CITY>KEHHIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTh 3a €0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOpaJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;



OCO3HAHUE JIMYHOTO BKJIaja B MIOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIECHHWE K CBOUM POJMTEIISIM, CO3JaHHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHATHS IIEHHOCTEH
CEMEMHOM JKU3HU B COOTBETCTBUU C TPAIUIIUSIMHU Hapo10B Poccuu;

4) 3CTeTUYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAsi 3CTETUKY ObITa, HAYYHOI'O U TEXHHUYECKOIO TBOPUECTBA, CIOPTa, TPYya,
0O0I1IeCTBEHHBIX OTHOIICHU;

MMOHMMAHHUE SMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B pa3HBIX BHAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATh KadecTBA TBOPYECKOM
JUYHOCTH;

5) pusnuyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbS M IMOIMOHAJILHOTO 0JIArONoJIyuYns:

NMOHMMAaHUE U peaju3alus 370pOoBOro M 0Oe3omacHoro obpasza >KU3HU (370pOBOE IMHTAHHE, COOJIIOJICHUE
TUTUCHUYECKUX TIPaBUI U HOPM, COQTAaHCUPOBAHHBIN PEXKUM 3aHIATHH U OTIbIXa, peryisapHas ¢hu3udecKkas aKTUBHOCTBD),
OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOILIEHHS K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAaHWE LEHHOCTH TMPaBWI WHAWBUIYATBHOTO M KOJUJIEKTUBHOIO O€30MacCHOrO0 TOBEJICHUSI B CHUTYallUsX,
YTPOKAIOIMIUX 3J0POBbIO U KU3HU JIIOAEH;

OCO3HAHHE MOCIEACTBUI U HEMPUSTHS BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aJIKOT OIS, HAPKOTUKOB, KypEHUs);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTU MacTEepPCTBa, TPYIAO0JIIO0HE;

TOTOBHOCTh K AaKTUBHOM JESATEIbHOCTH TEXHOJOTHMUECKONM W COIMAJIbHOM HAMpaBJIC€HHOCTH, CIOCOOHOCTh
WHULIMUPOBATh, TUIAHUPOBATh U CAMOCTOATENIBHO BBIIOJIHATH TAKYIO J€ATEIIbHOCTD;

WHTEPEC K Pa3INIHbIM chepam mpodecCHOHaTBHOM NesITEIPHOCTH, YMEHHE COBEpPIIaTh OCO3HAHHBINA BHIOOP OyyIIei
npodecCur U peasin30BbIBATh COOCTBEHHBIC )KU3HECHHBIC TJIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO Ha IPOTSHKEHUN BCEH )KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1€JI€CO00pa3HOE OTHOIICHNUE K MPUPOJIC KaK UCTOUYHUKY KU3HH Ha 3eMIle, OCHOBE €€ CYIIIEeCTBOBAHNUS,

MOBBINICHUE YPOBHS JKOJIOTHUYECKOW KYJbTYpbhl: MPUOOPETEHUE OMbITA TJIAHUPOBAHMS TIOCTYNKOB M OIEHKH HX
BO3MOJKHBIX MOCJIEACTBUM JIJIsI OKPYKAIOIIEH CPEeJIbl;



OCO3HaHUE II00albHOI0 XapaKTepa SKOJIOIMUECKHUX IPoOJIeM U IyTeH UX pelIeHHUs;

CHOCOOHOCTh MCIOJIB30BaTh NMPUOOPETAEMbIE IPU MU3YyUYEHUU OMOJIOTUM 3HAHMSI U YMEHHS MPHU PELICHUU MPOoOseM,
CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOJONOIb30BAaHUEM (COOJIOECHUE MPABUJ MOBEACHUS B MPUPOJIE, HANPABICHHBIX HA
COXpaHEHHUE PaBHOBECHUS B IKOCHCTEMAX, OXpaHy BHUJIOB, SKOCUCTEM, Onocdepsl);

AKTUBHOE HENPUIATHE IEHUCTBUM, NMPUHOCAIIUX BPEN OKPYKAIOUIEH INPUPOAHOU CpeAe, yMEHUE NPOrHO3UPOBATH
HEOJIarONpUSITHBIE KOJIOTUYECKHUE MTOCIEACTBUS NPEIPUHUMAEMBbIX AEUCTBUNA U IIPEJOTBpAIIATh UX;

HaJIMyue pa3sBUTOIO 3KOJIOTMYECKOIO MBILIICHUS, SKOJIOTUYECKOU KYJIbTYPHI, OIBITA IEATEIBHOCTH HKOJIOTHUECKON
HAIlPpaBJIICHHOCTH, YMEHMS PYKOBOJCTBOBATHCSI MMHU B II03HABATEJIIBHOW, KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHUKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN AEATEIBHOCTU YKOJIOTUUECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM
IPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOre KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YMTATENBCKOW KYJBTYPhl KaK CpEICTBA B3aUMOACHCTBHS MEXAY JIOIAbBMU H
ITO3HAHUS MUPA;

NOHMMaHUE creuu(UK OMOJOTMM KaK HayKH, OCO3HaHUs €€ posid B (POPMHUPOBAHMM PALMOHAIBHOTO HAYYHOTO
MBILUICHHSI, CO3JJaHUU LEJIOCTHOTO TMPEACTABICHUS 00 OKpYXKalolleM MHpE Kak O €IUHCTBE MPHUPOJbI, YEJIOBEKa U
oO11ecTBa, B NO3HAHUH NPUPOAHBIX 3aKOHOMEPHOCTEH U pellieHnH NpoodieM COXpaHEeHUs! IPUPOTHOTO PaBHOBECHS;

yOEXIEHHOCTh B 3HAYUMOCTH OMOJIOTHU I COBPEMEHHOM LIMBWIM3ALUU: 00ECIEYeHUs] HOBOTO YPOBHS Pa3BUTHUSA
MEIUIMHBI, CO3JaHUE TMEPCIEKTUBHBIX OMOTEXHOJIOTMM, CHOCOOHBIX pEIIaTh pPECYpPCHbIE MPOOJIEMbl Pa3BUTHS
4eJI0BEYECTBa, MOMCKA MyTel BBIXOJA U3 II00AIBHBIX SKOJIOTMUECKHUX MPOoOsieM U o0ecrieueHus mepexoia K yCToiunBoMy
Pa3BUTHIO, PALIMOHAILHOMY MCIIOJIB30BaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKUX 3HAHWM B IEJSIX MOBBIIIEHUS OOLIEH KYyJIbTYpbl, €CTECTBEHHO-
HAy4YHOM TpPaMOTHOCTH, KaK COCTABHOM YacTU (PYHKIMOHAIBHOW TPaMOTHOCTHU OOydarolMxcsa, (opMUpYyeMOW Npu
W3y4YeHUH OUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB IO3HaHUS, WCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJb30BaTh

NoJlydyaeMble 3HaHMS JUIsl aHalu3a U OOBSCHEHUS SIBJICHUHM OKPYXKAIOUIETO MHUpPa W MPOUCXOASAIINX B HEM HM3MEHEHHH,



YMCHHUC CJIATH 00OCHOBAHHBIC 3aKJIIOUYCHUS HAa OCHOBE HaYy4YHBIX (I)aKTOB N UMCIOIIUXCA HJAaHHBIX C HCJIbIO IMOJTYUYCHUS
AJOCTOBCPHLBIX BBIBOIOB,

CITOCOOHOCTh CaMOCTOSTEIBHO HCHOJIL30BaTh OHOJIOTHYCCKUE 3HAHMS sl pCIICHHUA HpO6JI€M B PCAJIBHBIX
JKU3HCHHBIX CUTYyalluAX,

OCO3HaHUC ILICHHOCTH H&y‘—IHOﬁ ACATCIbHOCTH, TOTOBHOCTH OCYHICCTBJIATH IIPOCKTHYIO M HCCICAOBATCIILCKYIO
ACATCIIbHOCTD HHAWUBUAYAJIIBHO U B I'PYIIIIC,

TOTOBHOCTh M CITOCOOHOCTBH K HCIIPCPBIBHOMY O6p&30BaHI/II-0 n CaMOO6pa3OBaHI/II-O, K aKTUBHOMY ITIOJIYYCHHUIO HOBBIX
3HAHWH 110 OMOJIOTHHM B COOTBETCTBUM C JKU3HEHHBIMH HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOEHHS y4yeOHOro mnpeamera «bUONOrusS» BKIIOYAKOT: 3HAYUMBbIE IS
(GOpMHUPOBAaHUS MHUPOBO33PEHUSI OOYYAIOUIMXCA MEXIUCUUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIlEHAayYHbIE MOHITHS,
OTpa)karolllue LEJIOCTHOCTh HayYHON KapTHHBI MUpa U CHEUM(UKY METOAOB MMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, SHEPIHsl, SIBJICHUE, MPOLECC, CUCTEMA, HAYYHbIN (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, HCCIEeOBaHuEe, HAOIIOJEHUE, W3MEPEHHE, JKCIEPUMEHT M JPYrux), YHHUBEpCAJIbHbIE Yy4eOHbIE JEHUCTBHS
(mo3HaBaTeabHbIE, KOMMYHUKATHUBHBIE, pEryJsTUBHbIE), oOecneuynBawomuye (opmupoBaHue  (yHKIHOHAIBHOM
IPaMOTHOCTH U COLMAJIbHOM KOMIETEHLIMH OO0Yy4aroUIMXcs, CIOCOOHOCTh OOYYarOIIMXCs MCIOJIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCAJbHbIE Y4YeOHble MACHCTBHS B I03HABATEIBHOW H
COLMAJIBHOM MTPAKTHUKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHMS POrPaMMBbl CPETHETO O0IIEro 00pa3oBaHus JOJKHbI OTPAXKAaTh:

OByaseHue YHMBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITENILHO (POPMYITHPOBATH U AKTYaTU3UPOBATH MTPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMpPU OCBOCHMM 3HAHUW NPUEMBI JIOTMUECKOTO MBILIUICHUS (aHaiM3a, CUHTE3a, CpaBHEHUS,
Kjaccuukanmu, o000IIEHHS), PACKPBIBATH CMBICH OMOJOTMYECKUX MOHSATHH (BBIIEHSATH HMX XapaKTepHbIE MPHU3HAKH,
YCTaHaBJIMBATh CBA3U C IPYTUMH IMOHSATUSAMH);



ONpeAcsATh eI JACATEIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUH HUX JTOCTHKEHHUS, COOTHOCUTH PE3YJIbTAThI
JICSITEIbHOCTH C ITOCTaBJIICHHBIMU LICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYECKHIE TOHATHUS JJIs1 OObSICHEHUS (PAKTOB M SIBJICHUM KUBOUW MPUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIC, JEIYKTUBHbBIC, [0 AHAJIIOTHU), BBISBISATH 3aKOHOMEPHOCTH M
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSAX, (JOPMYITHPOBATH BHIBOBI U 3aKITFOUCHHUS;

MIPUMEHATh CXEMHO-MOJICIIbHBIE CPEJICTBA JIJISI MPEACTABICHUS CYIIECTBEHHBIX CBA3€M MU OTHOIICHUM B U3y4aeMbIX
OMoJIOTHYeCKUX OOBEKTaxX, a TakKe IPOTHUBOPEUYHMM pPa3HOTO pOJa, BBISBICHHBIX B Pa3IMYHBIX HHGOPMAIMOHHBIX
HCTOYHHUKAX;

pa3pabarpiBaTh IUIaH pPEIICHUS MPOOJIEMbI ¢ YU4ETOM aHajdu3a UMEIOIIUXCS MaTepUaIbHBIX U HEMaTepHaIbHBIX
pPECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JIE€SITEIBHOCTh, OILICHWBATH COOTBETCTBHE PpE3YyJbTATOB ILEJISIM, OLICHUBATh PUCKH
MOCJIEJICTBUN AEITEIIBHOCTH;

KOOPAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYalbHOTO W KOMOWHHUPOBAHHOTO
B3aHMMOJICHCTBUS,

pa3BHUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KM3HCHHBIX TTPOOJIEM.

2) 6a30BbIE HCCJIEI0BATEIbCKHE IeHCTBHS:

BJIaJICTh HABBIKAMH Y4eOHO-HCCIIEIOBATEIIbCKOM M MPOSKTHOM JCATENbHOCTH, HABBIKAMH pa3pelieHus MTpoOseMm,
CIIOCOOHOCTBHIO U TOTOBHOCTBHIO K CaMOCTOSATEIIBHOMY TMOHCKY METOJIOB PEIICHUs MPAKTHUUYECKUX 3a]lay, MPUMEHEHUIO
Pa3IMYHBIX METOJOB MMO3HAHUS;

WCTIIOJIb30BaTh  PA3JIMYHBIE BHUIBI JICATCIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHWS, €r0 HWHTEPIPETALUH,
peo0pa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYaIIHMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YI€OHBIX U COITUATBHBIX TIPOEKTOB;

dbopMUpOBATh HAYYHBIN TUIT MBIIIUICHUS, BJIAJETh HAYYHON TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEILHOM ESITEILHOCTH U )KU3HEHHBIX CUTYaIIUSIX;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIC CBSI3U M aKTyalIU3WPOBATh 3a/1a4y, BBIJBUTATh TUNIOTE3Y €€ PEUICHUS, HAXOAUTh
apryMEHTHI JUIs1 TOKA3aTeNbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh apaMETPbl U KPUTEPUU PELIEHUS;

AHAJIN3UPOBATH MOJYYEHHBIE B XOJE PEIICHUS 33aJa4¥ PE3YJbTAaThl, KPUTHUYECKU OLECHHBATH UX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;



JaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYUIECTBIIATH IEJICHAMPABIICHHBIN TTOUCK MIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS B MPO(ECCUOHATBHYIO CPENY;

YMETh IEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U MTPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIC WJEU, MpejaraTb OpPUTMHAIBHBIC MOAXOJAbl M PEIICHHs, CTaBUTh MPOOJEMbI M 3ajaud,
JIOMyCKaloUue albTepPHATUBHBIC PEIICHMUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3IUYHbIX HCTOYHUKAX HH(POpMAIUMU (TEKCTE Y4YeOHOro mnocoOMs, HAyYHO-TOMYJISIPHOU
JauTeparype, OMOJIOTMYECKUX CIOBAPSAX U CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX, B MIHTepHeTe), aHAIM3UPOBaTh
MH(OpPMAIMIO pa3IUYHBIX BUJAOB M (OpM MPEACTaBICHUS, KPUTHYECKHM OLICHUBaTh €€ JOCTOBEPHOCTh U
HEIIPOTUBOPEYUBOCTB;

(GopMyIMpOBaTh 3aPOCHl U MPUMEHSTh Pa3JIMYHbIE METOJABI MPH MOUCKE U OTOOpEe OMOJOrMueckod MHpopmanuu,
HEO0OXOIMMOM ISl BBIMOJIHEHUS yUEOHBIX 3a]1ay;

NpUOOPETATh OMBIT UCIOJIb30BaHUS UH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUIA, COBEPIIEHCTBOBATH KYJIbTYPY
aKTUBHOTO MCIIOJIb30BaHMSI PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENFHO BBIOUPATh ONTHUMANBbHYIO (OPMY Mpe/ICTaBIeHUs OMOJIOrHueckoi nHpopmaruu (CxeMbl, rpadukH,
JMarpaMMbl, TaOJUIIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAyYHBIA SI3bIK B KAauyeCTBE CpeACTBa NpH paboTe ¢ Ouosormueckoil MHGoOpMaluei: MpUMEHSTh
XUMHUYECKue, GU3NUEeCKue U MaTeMaTUYECKUE 3HAKU U CUMBOJIbI, POpMyJibl, a0OpeBUaTYpy, HOMEHKIIATYPY, UCIIOIb30BaTh
U IpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BJIa/IETh HaBbIKAMU PAClO3HABAHUS U 3aIUTHI HHPOpMAIK, HH(HOPMALMOHHON 0€30MaCHOCTH JTMYHOCTH.

Ogi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH A€l CTBUSIMM:

1) o6menmue:

OCYUIECTBJISITh KOMMYHHMKAIlMd BO BceX cdepax KU3HU, AaKTUBHO YYacTBOBAaTh B JIHAJOre WJIM AUCKYCCHUHU IO
CyLIecTBY OOCYyXKJaeMol TeMmbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CY)KJIEHUS OTHOCHUTEIHHO BBIIOJIHEHUS
npearaeMoi 3a1auu, yYuThIBaTh HHTEPECH! U COTTIACOBAHHOCTh MO3ULIMHA JPYTUX YYACTHUKOB JTUAJIOTa WU AUCKYCCUN);



pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOIEHUS, MOHUMAaTh 3HAYEHUE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HMKHOBEHUSI KOH(DJIUKTHBIX CUTYalUM, YMETh CMATYAaTh KOH(QIUKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CIIOCOOAMHU OOIIECHUS M B3aUMOJICHCTBHS, MOHUMATh HAMEPEHUsl PYTUX JIOJIeH, MPOSBISATH
YBOXXUTEIHbHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM opme GOopMyTUpPOBATH CBOM BO3PAKCHHUS;

Pa3BEPHYTO U JIOTMYHO U3JIAraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesITeJIbHOCTh:TIOHUMATh U HMCII0JIb30BaTh MPEHMYIIECTBA KOMaHIHON U MHINBUAYAIBHOW PabOThI
OpyU  pEIICHUH OUOJOTHYECKON TpoOsieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHUS TPYIIOBBIX (HopM
B3aMMOJICUCTBUS NPU PEIICHUH YUYEOHOW 3a/1a4u;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX ACHCTBUH C yUETOM OOLIMX UHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO WICHA
KOJIJIEKTHUBA;

IIPUHUMATH LM COBMECTHOU JESATEIBbHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH JIEHCTBUSA IO €€ JOCTHUKECHUIO:
COCTaBJISITh TUIAH JIEUCTBHM, paclpenesaTh poJid ¢ YYETOM MHEHUH yYaCTHHUKOB, OOCYXKJaTh PE3YJbTaThl COBMECTHOM
paboThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJIAJa M KaXXJOI0 YYaCTHMKAa KOMAHJbl B OOIIMU pe3ynbTaT MO pa3padOTaHHBIM
KpUTEPUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh UJIEU C TTO3ULMHA HOBU3HBI, ODUTHHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHUBHOE CTPATETMUECKOE TMOBEACHUE B PA3JIMYHBIX CUTYyalUSX, MPOSBIATH TBOPYECTBO U
BOOOpakeHUE, ObITh UHUITUATHBHBIM.

OBJ1ajIeHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU AeCTBUSIMH:

1) camoopraHu3anusi:

WCITIOJIb30BATh OMOJIOTUYECKHUE 3HAHUS JJIS BBISBIICHUS MPOOJIEM U UX PEIICHUS B )KU3HEHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUM 11€JIEBbIE U CMBICIIOBBIE YCTAHOBKHU B CBOMX JIEUCTBUSX U MOCTYIKAX MO
OTHOILICHMIO K JKMBOU MPUPOJE, CBOEMY 3I0POBBIO U 3I0POBBIO0 OKPYKAIOIINX;

CaMOCTOATENILHO OCYIIECTBIISITh MO3HABATENbHYIO ACSTENIbHOCTD, BBIABISATH MPOOIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 33/1a4u B 00Pa30BaTEIBHOM NEITEIbHOCTH M JKU3HEHHBIX CUTYyAIUsX;

CaMOCTOSITENIFHO COCTABJIATh IUTAH pEIIEHUS TNpoOJSeMbl ¢ YYETOM UMEIOUIMXCA PECYpCcOB, COOCTBEHHBIX
BO3MOYKHOCTEH U IPEANIOYTECHUM;



J1aBaTh OI[CHKY HOBBIM CHUTYAITHSIM;

pacHIMpsITh PaMKH YI€OHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHT;

JieNaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh TPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (DOPMHUPOBAHUIO U IPOSBICHUIO IIMPOKOH SPYAUIMH B Pa3HBIX O00JACTAX 3HAHUM, MMOCTOSHHO
HOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBINA YPOBCHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsM, BHOCHTh KOPPEKTHUBBHI B JEATEIBHOCTD, OICHMBATH COOTBETCTBUE PE3YJIHTATOB
TCIISM;

BJIaJCTh HABBIKAMH II03HABATCIIbHOW pe(IeKCHMH KaK OCO3HAHMS COBEPIIACMBIX JIEUCTBHH M MBICIUTEIbHBIX
IPOIIECCOB, MX PE3yJbTATOB U OCHOBAHMIA, UCIOJIL30BATh MPUEMBI PeIICKCUH I OIICHKH CHTYallld, BBIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKH M CBOEBPEMCHHO MPHUHUMATH PEIICHHUS 110 UX CHIDKCHHMIO,

IPUHUAMATh MOTHUBBI K QpTYMEHTHI IPYTHX IPU aHAIM3€ PE3yIbTaTOB JAESITCIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAas CBOM HEJIOCTATKU M JOCTOWHCTRA,

NPUHUMATh MOTHUBBI M apIYMEHTBI IPYTHX MPHU aHATIHM3E PE3yIbTaTOB JICATCIIbHOCTH;

NpU3HABATh CBOE MPABO U IPABO APYTUX HA OLIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C ITO3MIIMK APYrOro 4eaoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus nmporpamMmmbl COO no 6uonoruu Ha 6a30BOM YPOBHE BKIIOUAIOT CHEIIU(PUUECKUC
UIsl yueOHoro mpenmera «buosorusy Hay4dHbIe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUN MO OCBOCHUIO, MHTEPIPETAIIMH U
npeoOpa30BaHUI0 3HAHUM, BUIBI JEATEIBHOCTH MO TOJYYEHUIO HOBOT'O 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3IMYHBIX
y4eOHBIX CUTYyaIUsX, a TAKKE B PEAIbHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C Ouojorueil. B mporpamme npeameTHbIe
PE3yNbTATHl IPEACTABIICHBI TIO TO1aM 00yUYEHUSI.



[IpeameTHbIe pe3ybTaThl OCBOCHUS yueOHOTro npeamera «buonorusy ¢ 10 kaacce NOIKHBI OTpaXaTh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECTE€ M POJUM OUOJOTMU B CHUCTEME HAyYHOIO 3HAHUSI €CTECTBEHHBIX HayK, B
(bopMHpPOBaHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKIIAJIE POCCUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOW TPaMOTHOCTH UYEJOBEKAa I PEIICHUS
YKU3HEHHBIX 3a]1a4;

YMEHUE PACKPHIBATh COJEPKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSTHH: >KM3Hb, KIETKA, OpPraHu3M, MeTaboIu3M
(oOMeH BemIecTB U MPEBpAIlEHUE JHEPrUu), TOMEOCTa3 (CaMOperyJsius), YpOBHEBash OpPraHMU3alusl >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PEIPOTYKIIHS ), HACIEACTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHUE;

yMEHHUE Wu3JaraTh OHOJIOTMYECKUE TeOopuu (KJIETOYHAs, XPOMOCOMHAs, MYTAIlMOHHAs, IEHTpajbHas JorMa
MOJIEKYJIsipHOIM Ouosiorun), 3akonsl (I'. Menaens, T. Moprana, H. . BaBunoBa) u ydyenus (0 1ieHTpax MHOTo00Opas3us u
MIPOUCXOXK]IEHUS KYJIbTypHbIX pacTenuit H. 1. BaBunosa), onpeaensars rpaHUIlbl KX TPUMEHHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BIAJETh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOJIIO/IEHNUE U ONTMCAHUE KUBBIX CUCTEM, ITPOIIECCOB U
SABJICHUM, OpraHu3alus U MPOBeAeHNE OMOIOTHYECKOTO IKCIIEPUMEHTA, BBIJIBUDKEHUE TUIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJIy HUCCIEIyEeMBbIMU BEJIMYMHAMHU, OOBSICHEHHE TOJIYYEHHBIX PE3yJbTaTOB, HCIOJIb30BAHHBIX HAYUYHBIX TOHSATHH,
TEOPUH U 3aKOHOB, YMEHHUE JI€TIaTh BHIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKKA BHUPYCOB, KIETOK MPOKAPHOT M DSYKAPHOT, OJHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEHIECTB U TPEBPAILCHUS DHEPIrUU B KIETKE,
(doToCHHTE3a, IUIACTUYECKOTO U DJHEPreTHYecCKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS,
Pa3MHOXKXEHUSI, UHIUBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTECHE3);

yMEHUE TPUMEHSThH MOJYyYCHHbIE 3HAHUS JUIsl OOBSICHEHUS OMOJIOTUYECKHX MPOILIECCOB W SIBIICHUM, I TPUHATHS
MPAKTUYECKUX PEIICHU B MOBCEIHEBHOW JKM3HU C IENIbI0 OOecredeHuss 0€30MacHOCTH CBOETO 3JI0POBbS U 30POBBS
OKPY)KaIOIIUX JIIOJIeH, COOJIIOJIEHUS HOPM T'paMOTHOTO TOBEJICHHUS B OKPYKAIOIIEH NPUPOJIHON cpejae, MOHHUMaHUe
HEOOXOJIMMOCTH MCHOJIb30BaHUSI JOCTIKCHUN COBPEMEHHOM OHMOJOTMM W OMOTEXHOJOTHM IS PalMOHAIBHOTO
MIPUPOJIOTIOIB30BAHUS;

YMEHUE pelIaTh JJIEMEHTAPHBIE TEHETUYECKHE 3aJayll Ha MOHO- W JUTHOPUIIHOE CKpENIMBaHUE, CIETJICHHOE
HACJIEIOBAHHUE, COCTABJISITH CXEMbl MOHOTHOPUIHOTO CKPENIMBAHUS IS TPEJCKa3aHUs HACJIEIOBAaHUS IPU3HAKOB Y
OpraHU3MOB;



YMEHUE BBINOJHATh JA0OpPATOPHBIE U TPAKTUYECKHE pabOThl, COONIOAATH MpaBuia MpU padboTe ¢ yuyeOHbIM U
Ja00paTOPHBIM 000Dy I0BaHUEM;

YMEHUE KPUTHYECKH OIICHMBATh MU MHTEPIPETUPOBATh MH(OpPMAIHIO OMOJOTUYECKOTO COAEPKAaHUS, BKIIOUAIOIIYIO
MICEBIOHAYYHbIE 3HAHWS W3 Pa3IUYHBIX HWCTOYHHMKOB (CpeIcTBa MacCOBOM WH(MOpMAIMU, HAyJIHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKUE ACTIEKThl COBPEMEHHBIX UCCIEA0BAaHUN B OUOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as OHMOIOTUYECKYI0 UH(MOPMAIUIO U3
HECKOJbKHX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh MOHATHITHBIN armapaT OHMOJIOTHH.

[IpenMeTHBIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» ¢ 11 kaacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUWA O MECTE€ M POJIM OHMOJOTMHM B CHUCTEME HAYYHOIO 3HAHUS E€CTECTBEHHBIX HAyK, B
GbopMUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUSI, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWMOJIOTUH, (PYHKIIMOHAIBHONW TpPaMOTHOCTH YEJOBEKa I PEIICHUs
YKU3HEHHBIX 33]1a4;

YMEHHUE PaCKpbIBaTh COJICpKaHHE OMOJOTUUECKUX TEPMHUHOB U TOHSATUN: BHJ, MOMYJSIUA, T€HOMOH, IBOJIOIUA,
JBIDKYIIHE CUIIBI ((paKTOPBI) SBOJIIOIMHU, TPUCIIOCOOJIEHHOCTh OPraHW3MOB, BUI000pa30BaHUE, dKOJIOTHYECKUE (PaKTOPHI,
HKOCUCTEMA, TIPOYIIEHThI, KOHCYMEHTBI, PEIYIICHTHI, 1IENH MUTAaHUs, YKOJIOTHYEeCKas upamMuia, OuoreoieHos, ouocdepa;

yMEHUE U3JIarath OMOJIOTHYeCKre Teopuu (dBoroiMoHHast Teopusi Y. JlapBuHa, CHHTETHYECKAsE TEOPHUS HBOJIOIUN),
3aKOHbI M 3aKOHOMEpHOCTH (3apojbimeBoro cxoactBa K. M. bapa, uepenoBaHusi riaBHBIX HANpaBICHUN W MyTeu
sBostonnu A. H. CeBeprioBa, yuenus o 6uocdepe B. M. BepHanackoro), onpenensth rpaHULbl KX TPUMEHUMOCTH K KHUBBIM
CHUCTEMAM;

yMEHUE BIAJETh METOIaMH HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOJCHUE U OMMMCAHKE KUBBIX CUCTEM, IIPOLIECCOB U
SIBJICHUM, OPTaHU3AIMs ¥ TTPOBEICHUE OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKEHUE TUTIOTE3bI, BHISIBJICHUE 3aBUCUMOCTH
MEXJIy HUCCIEIyeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TOJYYECHHBIX PE3yJIbTaTOB, HCIOJIb30BAHHBIX HAYUYHBIX TOHSATHH,
TEOpPUI U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI HA OCHOBAHUM MOJTYYECHHBIX PE€3yJIbTaTOB;

YMEHHUE BBIICISITH CYIICCTBEHHBIC MPU3HAKU CTPOCHUS OUOJOTUUECKUX 0OOBEKTOB: BUAOB, MOMYJISAIINMI, TPOTYIIEHTOB,
KOHCYMEHTOB, PEAyLIEHTOB, OMOIreOlEeHO30B U IKOCHCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON H3MEHUMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH OPTaHU3MOB, JNEHUCTBUSI DKOJOTUYECKUX (HAKTOPOB Ha



OpraHu3Mbl, MEPEeHOca BEIIECTB M MOTOKAa YHEPTUU B IKOCHUCTEMAX, aHTPOMOTEHHBIX M3MEHEHUH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB M OMOT€OXUMHUYECKUX ITUKIIOB B Onocdepe;

yMEHUE NPUMEHSTh MOJYyUYCHHbIE 3HAHUS ISl OOBSCHEHUS OMOJIOTMYECKHUX IMPOILIECCOB U SIBICHUM, ISl MPUHSTHS
NPAKTHUECKUX PEIICHUH B MOBCEIHEBHOW JKM3HM C IIeNIbI0 OOecredeHns: 0€30MacHOCTH CBOETO 3/I0POBBS U 30POBbS
OKpYKaIOIIUX JIIOJIeH, COOMIO/IEHUS HOPM TI'PaMOTHOTO TMOBEACHHUS B OKPYXAIOUIEH NPUPOAHON cpeje, MOHUMaHHE
HE0OXOAMMOCTHU UCIIOJIb30BAHUS JOCTHXKEHUM COBPEMEHHON OMOJIOTUH ISl palliOHAIIBHOTO MPUPOIOTIONB30BAHMS;

YMEHHME peIllaTh 3JIEMEHTapHble OMOJIOTMYECKUE 3aJaud, COCTAaBJISITh CXEMbl IEpPEHOCA BEIECTB M JHEPIrUu B
AKOcHUCTEMAax (LM MTUTaHuUs);

YMEHUE BBINOIHATh JAOOPATOPHBIE U TPAKTUUYECKHE padOThI, COONIOAATH MpaBUiia MpU paboTe ¢ y4eOHBIM H
71a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHME KPUTHUUYECKU OLEHUBATh U MHTEPIPETHUPOBATh MHPOPMALMIO OMOJIIOTUYECKOTO COJEPKaHuUs, BKIIIOUYAIOIIYIO
IICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX MCTOYHHMKOB (CpeAcTBa MaccoBOil HHGOpManuu, HayYHO-TIONYJISpHbIE
MaTepHualbl), pacCCMaTPUBATh TJIOOATBHBIE 3KOJOTHYECKHE MPOOJIEMbI COBPEMEHHOCTH, (POPMUPOBATh MO OTHOLIEHUIO K
HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U YCTHBIE COOOIIEHUs, 000011as OHMOIOTHYECKYI0 UH(OPMAIUIO U3
HECKOJIbKMX UCTOYHUKOB, IPAMOTHO HCIIOJIb30BaTh MOHATUUHBIN anmnapaTt OMoJIOTuu.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uMppoBbIe
Ne n/m e Konrtpoubnbsie IIpakTnueckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
bubnunorexa LIOK
1 b 2 0.5
HOTOTHA Kax Hayxa https://m.edso0o.ru/7f41c292
2 JKuBble cucTEMBI U UX OpraHu3aLus 1 bu6muotexa [JOK



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

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

3 XUMHUYECKUI COCTAaB M CTPOCHHUE KIICTKU 8 1 bubmorexa HOK
P https://m.edso0.ru/7f41¢c292
bub6nuoreka [IOK
4 HKHSHEESTEIEHOCTE IUIETKH 0 https://m.edso0.ru/7f41c292
Pa3mMHOXeHME 1 MHIUBUAYAIbHOE Pa3BUTHE bubmmoreka [JOK
5 5 1
OpTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacaencrBeHHOCTS M N3MEHUYUBOCTD 8 15 bubnunoreka LIOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢c292
bubmuoreka [{OK
8 Pesepeiioe Bpems . https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U pa3BUTHUE KU3HU Ha 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41lcc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bu6nmorexa LIOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB M CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamasbl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso00.ru/863e6870



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
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucremMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTpENapaTax U ux
OTHCAHUE»
bu6mmorexa [IOK
12 O6men BemecTs wim MeTabosmsM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kJeTku. Muros. JIabopatopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenne Mutosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexnerounsie popmbI )KU3HU — bubmuorexa [JOK



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

BUPYCHI

https://m.edsoo.ru/863e7540

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
JlaGopaTtopnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexka [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HaF;nHeI OBaHUS bubmmorexa [JOK
a https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNE
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKPOTIpETapaTax
27 I'eneruka nona. HacnenoBanue bubmuoreka [JOK



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

MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTs. HenacnencrBennas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBenHass ”3BMEHUYUBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanM3 MyTanuil y 1po30Qpuiisl Ha https://m.edso0o.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
bubmuorexa [JOK
30 Tenernia wesobera 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teMe «HacnencTBeHHOCTD H 1
W3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Ceneiuns kak Hayka u npouece 1 https://m.eds00.ru/863e9214
33 MeTonbl U JOCTHKEHUSI CEIICKITHHI 1 bubmuorexa [JOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214
34 broTrexHoIorus Kak orpacib 1 bubnnorexka [JOK
NPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIONHS U METOJIbI €€ U3yUEHUS 1 bubmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaGopaTopnas pabora Ne 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIONNN:
MPUCIIOCOOJIEHHOCTh OPraHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MAaKpO3BOJIFOLINHA

https://m.edso0.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

HeoOpaTtumocTs 3BOMIONINN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
IepuoIam https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pPaCTCHHIA U KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOIIOTEHE?) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso00.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE bu6mmoreka [IOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCay»
bu6mmorexa [IOK
23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui)
o5 Coob1ecTBa OpraHu3MOB — bubnuotexa [JOK
OHOIIEeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CaoiicTBa 3xocucteM. CyKiieccust
28 [TpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

https://m.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 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U KOJIOTUUECKHAE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET









