MUHUCTEPCTBO NPOCBEIEHUA POCCUMICKOM ®EJIEPAIIIN

MyHununajabHoe 010/1:KeTHOe 001eo0pa3oBaresibHOe yupexaeHue ropoackoro okpyra Toabsarru "[kosa Ne34"

PaccmoTpeno [Ipunsito YTBEPXJIEHO

Ha 3aCe/IaHuU METOJAMYCCKOr0 O0hETMHEHUS Ha [eIaroru4yecKkoM COBETE Hupexrop MBY "IlIkoma Ne 34"
MPEIMETOB €CTECTBEHHOHAYYHOTO HAIPaBIICHUS

IIporoxon Ne 1ot 29.08.2025 T.

Crerauesa A.E.

IIpotokomn Nel ot 29.08.2025 r.
[Ipuka3 Ne 408 — og ot 29.08.2025 r.

[IpoBepeHo C=RU, O=MBY LLkona
N? 34, CN=CreraueBa
3aM.aupekTopa no Y BP Anna EsreHcesHa,
[Taykosa E.B. Ezsghool34@edu5tgl.ru
00bd100118c496ba2c
28.08.2025 2025.11.05
PABOYAS ITPOI'PAMMA 09:00:33+04'00"

(ID 1351414)

yueOHoro npeamera «buosiorusi. bazoBbiii ypoBeHb»

st ooygaromuxest 10 — 11 kiaccos

ToanarTu 2025 rog



MNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl O OMOJIOTHUH TEOPETUUECKYI0 OCHOBY JJIsl OMPEEICHUsS MOIX0/I0B K (hOPMUPOBAHUIO
comepxkaHusi ydyeOHoro mnpenmera «buonorus» cocraBunu: KoHmentyaiabHblie monokeHus DIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeNieH, COAEpKaHMs, pe3yabTaTOB OOydeHHs M TpeOOBaHU K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB, TOJIOKEHUSI 00 OOMMX LENsAX W NPUHLHUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI
cpenHero obmero odpasoBanus B Poccuiickoit denepannu, a Takxke MONOKEHUS O crieluprke OMOJIOruu, e€ 3HAaUCHUU B
NO3HAaHUM >KUBOM MpPHUPOABI U OOECHEYEHUH CYIIECTBOBaHUs 4yesoBedeckoro obmiectBa. CoOracHO Ha3BaHHBIM
MOJIOKEHUSIM, OTIPEJICIICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no O6uonoruu Ja€r MpeACTaBICHUE O LENsIX, 00 oOuieil cTparerun 00y4YeHusl, BOCIIUTAHUSA U Pa3BUTHUSA
oOyyarouuxcsi cpeacTBamu yueOHoro npeamMera «buosorus», onpenenser o0s3aTebHOE MPEAMETHOE COJEpKaHUE, €ro
CTPYKTYpPY, pacIpeesieHue Mo pasjenaM U TeMaM, PeKOMEHIyEMYIO MTOCIIE0BATEIbHOCTh U3YUEHHsI Y4eOHOTO MaTepHasa
C YYETOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH O0Opa30BaTEbHOTO TPOIlecca, BO3PACTHBIX
0COOEHHOCTEHN 00yYaroIIHNXCA.

B mporpamme 1o OMOJOTHU TakK€ YUHUTHIBAIOTCS TPEOOBaHUS K IUIAHUPYEMbBIM JIMYHOCTHBIM, METANPEIMETHBIM U
OpeIMETHBIM  pe3yJbTaTaM  o0ydeHHss B (OPMHUPOBAHMM  OCHOBHBIX  BHUAOB  y4e€OHO-TIO3HABATEIbHOU
JeSATEIbHOCTH/YUEOHBIX TEUCTBUI 00YUarOIIMXCS 10 OCBOCHUIO COJIEP KaHMs OMOJIOTHYECKOTO 00pa30BaHuUs.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi ypOBEHb) pean30BaH MPUHITUI TPEEMCTBEHHOCTH B U3yUEHUU
Ouonoruu, 6yaroapsi Y4emy B Hel MpOCMaTPUBAETCSI HAIIPABICHHOCTh Ha Pa3BUTHE 3HAHUH, CBA3AaHHBIX C (POPMHUPOBAHUEM
€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS, LIEHHOCTHBIX OpHUEHTAIMil  JMYHOCTH, JKOJOTHYECKOTO  MBIIUICHUS,
MPEICTABIICHU O 3I0POBOM 00pa3e KWM3HM W OEpeKHBIM OTHOIICHHEM K OKpYyKaromieh npupomaHoit cpeae. [loaromy
HapsAy C W3ydeHUEM OOIIeOMOIOTUUECKHX TEOpHid, a TaKKe 3HAHUKW O CTPOCHUM >KMBBIX CHCTEM pPA3HOTO paHra U
CYLIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX MPOLIECCOB B MPOrpaMMe MO OMOJOTHH YJEICHO BHUMAaHUE MCIOJb30BaHUIO
MOJIYYCHHBIX 3HAHWWA B TMOBCEIHEBHOW >KU3HU JUIsl pEUICHUS NPHUKIAJAHBIX 3a7ady, B TOM 4YHCIE: NPO(HIAKTHKU
HACJIEICTBEHHBIX 3a00J€BaHUN YEJIOBEKa, MEIUKO-TEHETHUYECKOTO0 KOHCYJIbTUPOBAHUS, OOOCHOBAaHUSA 3KOJOTHMYECKH
I1€JIECO00Pa3HOTO TIOBEACHUS B OKPYXKAIOIIEH TPHUPOAHOW cpeje, aHaIW3a BIWSHHUS XO3SHCTBEHHOW EATETHLHOCTH
YEJIOBEKA HAa COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM. Y CHJIEHHE BHUMAaHUS K MPUKIIATHON HAIPaBIEHHOCTH



yuebHoro mpeamera «buonorus» MNpPOIUKTOBAHO HEOOXOJUMOCTBIO O0ECNEYEeHHsS YCIOBHM IS pPELICHUS OJHON H3
aKTyaJIbHbIX 3aJla4 IIKOJBHOTO OHOJIOTHYECKOro 00Opa3oBaHuUs, KOTOpas IMpearnoyaraeT GopMupoBaHUe Y 0OydaroLIMXCs
CIIOCOOHOCTH aJIalITUPOBATHCS K M3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpeiHEro oouiero oopazoBaHus 3aHUMaeT BaxHoe MecTo. OHa oOecrieunBaeT (OpMUPOBAHUE Y
oOyyaromuxcsi NpeICTaBICHU O Hay4YHOH KapTHMHE MUpA, paclIdpsieT W 0000IIaeT 3HaHMUA O JKUBOM IpHUpoae, €€
OTJINYUTENBHBIX NMPU3HAKAX — YPOBHEBOM OpraHM3allii U 3BOJIIOLMH, CO3MAET YCIOBHS JUIsl: MO3HAHUS 3aKOHOB JKUBOU
npupoasl, (GOpMHPOBaHUA (PYHKIIMOHAIBHON TIPaMOTHOCTH, HAaBBIKOB 3JI0pOBOIO0 M 0Oe3omacHOro oOpasza >KU3HH,
HKOJIOTUYECKOTO MBIIIJIEHUS, IEHHOCTHOI'O OTHOILIEHHUS K )KMUBOW MPUPOJE U YETIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TAaKKe JJIsl PELICHUs] BOCIMTATEIbHBIX M PAa3BUBAIOIINX 3aJ]a4 CPEHEro 00IIETo
oOpa3oBaHMs, couMaiau3anuu oOydaromuxcs. W3ydenwe Ouonorum oOecreyuBaeT yciaoBUS Uil  (HOPMUPOBAHMS
MHTEJUIEKTYaJbHbIX, KOMMYHHUKAIMOHHBIX W HH(MPOPMALMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJIbTYpPbl, CIIOCOOCTBYET
MHTErpaluy OMOJIOTMYECKUX 3HAHUU C MPEICTABICHUSIMH U3 IPYTUX YUYEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MNpeAHAa3HAUYeHHWU ydeOHOro mnpeamera «buonorus» cocTaBWiIM OCHOBY MAJis
orpezesieHus MOJX00B K OTOOPY U CTPYKTYPHUPOBAHUIO €r0 COJIEPKaHus, IPEACTABIEHHOTO B POrpamMMe 10 OMOJIOTHH.

Ot0op coxmepxkaHusg ydeOHOro mnpeamera «buosorns» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C MO3ULMIA
KyJIbTYPOCOOOPA3HOr0 TMOJIX0/la, B COOTBETCTBUU C KOTOPBHIM OOydYaroluecs [IOJKHBI OCBOMTH 3HAaHUS U YMEHUS,
3HauUMMble 11 (OPMHUPOBAHUS OOIIEH KyJIbTYphI, ONpPENEISAIOINe aJCeKBAaTHOE MOBEIACHUE YEJIOBEKAa B OKpY’KaloIIeh
IPUPOJIHON cpelie, BOCTpeOOBaHHbIE B MOBCEJAHEBHOM JKM3HU M MPAKTHUECKOM nesTenbHocTH. Ocoboe MecTo B 3TOM
CHUCTEME 3HaHWM 3aHMMAIOT JIEMEHTHI COJEp)KaHus, KOTOpbIE CIy)XaT OCHOBOW i (pOopMHpOBaHMS MPEACTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MHUpAa U LEHHOCTHBIX OpPUEHTAlUAX JUYHOCTH, CIHOCOOCTBYIOLIUX
ryMaHU3aluu OMOJIOIrMYECKOro 00pa3oBaHMsL.

CTpyKTypupoBaHHE cOAEpX aHHUs Y4eOHOro MaTrepuajga B MNporpaMMe MO OWOJIOTMHM OCYLIECTBICHO C YYETOM
OPUOPUTETHOTO 3HAYCHUS 3HAHUM 00 OTIMYUTENBHBIX OCOOEHHOCTSX KUBOM MPUPOABI, O €€ YPOBHEBON OpraHu3alud u
sBoJIOLIMKM. B cooTBeTcTBUM C 3TUM B CTPyKType yueOHOro mpeamera «buonorusy BelIedeHbl CIEAyIOLINe
coJiepkarenbHble TUHUM: «bronorus kak Hayka. MeTosibl Hay4dHOTO MO3HaHUM», «Kierka kak Onosiornyeckas cUCTEMay,
«Opranusm Kak Ouojioruueckas cucrema», «Cucrtema M MHOrooOpaszue OpraHM4ecKoro MHpay, «IBOJIOLUS KUBOM
OPUPOABD, « IKOCUCTEMBI U MMPUCYIIHE UM 3aKOHOMEPHOCTH.



[lenp u3ydenus yueOHoOro mpeamera «buonorus» Ha 6a30BOM ypoBHE — OBIafieHHE OOY4YaIOIIMMUCS 3HAHUSIMHU O
CTPYKTYPHO-(PYHKITMOHAIBHON OpTaHU3AIMH KUBBIX CHCTEM Pa3HOTO paHTa W MPUOOpPETEHUE YMEHHUI MCIOJIb30BaTh 3TH
3HAHMS JIJIS1 TPAMOTHBIX JCHCTBUN B OTHOIIEHUH 0OBEKTOB KUBOU MPUPOJILI U PEIICHHS PA3IMYHBIX KU3HCHHBIX TIPOOJIEM.

JlocTikeHue e u3ydeHus ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM ypoBHE O0ECHEUMBAETCS pEIICHUEM
CJIeIYIOIIUX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl 3HAHWWA O OMOJIOTMUECKHX TEOPHSX, YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIIOTE3aX, MpaBUiIaxX, CIyKalux OCHOBOM Jjisi (POpMUPOBAHMS MPEICTABICHUI O €CTECTBEHHO-HAYYHON KapTUHE MUpPA, O
METO/IaX HAyYHOTO MO3HAHUs, CTPOECHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allf,
BBIJIAIONTUXCS] OTKPBITUSX U COBPEMEHHBIX UCCIEAOBAHUSIX B OUOJIOTHH;

dbopmupoBaHre y 00y4arolIMXCsl MO3HABATENbHBIX, UHTEIUICKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B Mpolecce
aHajau3a JaHHBIX O MyTSAX Pa3BUTUA B OMOJOTMU HAYYHBIX B3TJISAJOB, UACH U MOAXOJOB K HM3YUYCHHIO >KUBBIX CHUCTEM
Pa3HOTO YPOBHS OpraHU3aIUu;

CTaHOBJICHHE y OOydYaronmxcsi o0miend KyJabTypbl, (PYHKIIMOHAILHONW TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U
OIICHUBATH SIBJIICHUS OKPY>KAIOIIET0 MUPA KUBOW MPHUPOJHI HA OCHOBAHUM 3HAHWUW W OIBITA, MOTYYECHHBIX MPU U3YYCHHUH
Onooruy;

dbopmupoBaHUe y OOy4YarOMXCSd YMEHUN WJUTIOCTPUPOBATH 3HAUCHHE OMOJIOTMYECKMX 3HAHUM B MPAKTUUYECKOU
NEATEIIbHOCTH YeJIOBEKa, Pa3BUTHU COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUHN U arpoOMOTEXHOJIOTHIA;

BOCMIUTaHUE YOKIEHHOCTH B BO3MOXHOCTH TMO3HAHUS YEJIOBEKOM >KMBOW MPHUPOIBI, HEOOXOAMMOCTU OEPEKHOTO
OTHOIIIEHUS K HEH, COOIOICHUS STUYECKUX HOPM TP MPOBEICHUN OMOJIOTUYECKUX UCCIICI0BAHNUIA;

OCO3HAHHME IIEHHOCTH OWOJIOTUYECKMX 3HAHUN [JI1 TOBBIIMICHUS YPOBHSA JKOJOTUYECKOW KYJIbTYpPhI, IS
dbopMUpOBaHUSI HAYYHOTO MUPOBO33PCHUS;

NpUMEHEHUE NPUOOPETEHHBIX 3HAHWUM W yMEHUW B TOBCEIHEBHOW >XW3HU I OIICHKU TIOCJICICTBUN CBOEH
JESATETLHOCTH TIO OTHOIICHUIO K OKpYXKAloIeh cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHWE W COOJIIOJICHHE MEp
poUIaKTHKN 3a00JIeBaHUM.

B cucteme cpennero oOiero oopazoBanusi «buonorus», nzydaemass Ha 0a30BOM YpPOBHE, SIBJII€TCA 00s3aTENIbHBIM
y4eOHBIM MIPEIMETOM, BXOJIAIIMM B COCTaB peAMeTHOM 00sacTu «EcTecTBeHHO-HAYYHBIE TPEAMETHDY.



Jliis u3yyeHus: 6uonoruu Ha 6a30BOM ypOBHE CpeaHEro oluiero oopasoBanust oTBoautcs 68 yacos: B 10 kiacce — 34
yaca (1 gac B Hemento), B 11 knacce — 34 gaca (1 yac B Heemio).



COJEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBs3b OHOJIOTHH C OOIIECTBEHHBIMH, TEXHUYCCKUMHU U JPYTMMHU €CTECTBEHHBIMH HayKaMH,
dbunocodure, ITUKON, ICTETUKONW U MpaBoM. Poiap Ouosornu B (GOPMHUPOBAHUM COBPEMEHHOM HAyYHOW KapTHHBI MHUpA.
Cucrema OMOJIOTHICCKUX HAYK.

Metoapl MO3HAHUSI JKUBOM TPUPOJBI (HAONIOJAEHUE, SKCIEPUMEHT, OIUCAHHE, HU3MEpPEHHE, Kiaccudukarus,
MOJICJTUPOBAHHUE, CTATUCTHUECKAss 00pabOTKa JaHHBIX).

JdemoncTpanuu:

[Toptpetsi: Y. lapsun, I'. Menaens, H. K. Konbuos, JIx. Yorcon u ®@. Kpuk.

Tabauiel 1 cxembl: «MeToIbl TO3HAHUSI )KUBON TTPUPOIBI.

JlabopaTopHble U MpaKTUYECKHE PadOThI:

[Tpaktrueckas pabora Ne 1. «Vcnosib30BaHUE pa3IMUHBIX METOAOB MPU U3YUYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aALMSL.

Kusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIWYUE KUBBIX CHUCTEM OT HEOPraHUYeCKOU
MIPUPOIBI.

CpoiicTBa OHOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3alMU OHUOCHUCTEM: MOJEKYJSPHBIN, KIETOYHBIH,
TKAHEBBIN, OPraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIHN (OMOTEOIIEHOTHIECKHUH ), OMOChEpPHBIA.

JdlemoHcTpanuu:

Ta6muiel 1 cxembl: « OCHOBHBIC IPU3HAKH KU3HNY, « Y POBHU OPTaHU3AIMH KMBOKN IIPUPOJIBD.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHUE KIECTKH.

XUMHYECKUN COCTAB KIIETKH. XMMHYECKUE 3JIEMEHTBI: MAKPOAJIEMEHThI, MUKPO3JIEMEHThI. Boga u MHUHEpaIbHbIE
BEIIECTBA.

DyHKIMY BOJABI U MUHEPAJIBHBIX BEIIECTB B KileTKe. [loaep:kanue ocMoTHYEeCKOro OajaHca.



benku. CoctaB u cTpoeHHe O€TKOB. AMHUHOKHCIOTBI — MOHOMEpHI OenkoB. He3ameHumble U 3aMEHUMBIC
AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU CTPYKTYpbI OEJIKOBOW MOJIEKYJIbI (IEPBUYHASL, BTOPUYHAS, TPETUYHAS
U YeTBEPTHYHAs CTPYKTypa). XUMHUYECKUE CBOMCTBA OenkoB. bronornueckue GyHKIuM OEIKOB.

®depMeHTHl — OUoIorn4ecKkre Katanu3aropbl. CTpoeHue pepMeHTa: aKTUBHBIN LEHTp, CyOcTpaTHas CIelU(PUIHOCTb.
Kodepmentsl. Butamunbl. Otinuust GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

YrieBonbl: MOHOCAaXapuabl (TIIFOK03a, pud03a U Ae30KCUpr003a), TUcaxapuabl (caxapo3a, JaKT03a) U MOIHcaxapuabl
(kpaxmal, rIIMKOTeH, 1IeJUTI0J103a). bruonornyeckue GyHKIMMU YriIeBOIOB.

Jlunuael: tpuriunepuasl, (Gochomunuas, crepounsl. ['mapodunsHo-THAPOGOOHBIE CcBOMcTBAa. buomornueckue
bynkuun munuaoB. CpaBHEHUE YTIIEBOIOB, OCJIKOB U JIMIIKIOB KaK HICTOYHUKOB SHEPTUH.

Hyxneunossie kucnorsl: [JHK u PHK. Hykneotunsr — MoHOMEpBl HYKJIEMHOBBIX KUCIOT. CTpoeHue U (QyHKIIMH
JTHK. Ctpoenue u ¢pynkuuu PHK. Buget PHK. AT®: ctpoenue u GpyHKUIHH.

[MuTonorus — Hayka o kjeTke. Kinetounas Teopust — mpuMep B3auMOACUCTBUS UJiel U (DaKTOB B HAYYHOM ITO3HAHUH.
MeToabl N3y4EHHUS KIIETKH.

Krerka kak menoctHas xuBas cucrema. O0Ire npu3Haky KJIETOK: 3aMKHYTasi Hapy>kHasi MemOpana, mosiekyibsl JJHK
KaK TeHEeTHUYECKU anmapar, CUCTEMa CUHTe3a Oelka.

Tunel KJIETOK: JyKapuOTHYecKas W MpokaproTthyeckas. OCOOEHHOCTH CTPOEHHS NPOKAPUOTHUYECKON KIIETKH.
Knerounas crenka Oaktepuil. CTpoeHHE SYKApUOTUUECKON KIeTKH. OCHOBHBIE OTJIWYUS PACTUTEIHLHOM, >KUBOTHOU U
IrpUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, IITUKOKAIUKC, nx (yHkmuu. [Inasmatudeckas meMmOpaHa,
e¢ cpoiicTBa u pyHkiuu. [{uTormmazma u e€ opranouasl. OgHomeMmOpannbie opranouasl kiaetku: JI1C, anmapar ['onbmxu,
130coMBl. [loiryaBTOHOMHBIE OpraHOUABI KJIETKU: MUTOXOHIPUH, TUIACTUABL. [IporcxoxkaeHne MUTOXOHIPUNA U TUIACTHUL.
Bunbr mmactun. HememOpanHbie OpraHOUABl KJIETKH: pUOOCOMBI, KJICTOYHBIN IEHTP, IEHTPUOJIHA, PECHUYKH, KTYTHKH.
OyHKIMHA OPraHOUJIOB KJIETKU. Brirouenus.

Anpo — perynsatopHbii 11eHTp KieTku. CTpoeHue smpa: sjaepHas 000J04YKa, KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO.
XpOMOCOMBI.

TpaHCrIOPT BEWIECTB B KIIETKE.

JdemoHncTpanuu:



[Toptpersr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [x. Yorcon, @. Kpuk, M. Yuikunc, P.
@®panknun, K. M. bap.

Jwuarpammel: «PacnpeneneHne XMMHUYECKHX 3JJIEMEHTOB B HEXHBOM NpuUpoae», «PacmpenerneHne XUMHUECKUX
JIEMEHTOB B JKMBOW IIPUPOIE».

Tabmunps! u cxemsl: «Ilepuonnyeckas TabauIa XUMUYECKUX 3JIEMEHTOBY», «CTpO€HNE MOJIEKYIIbI BOJb», «bruocunTes
oenka», «CTpoeHne MoJieKyJbl 0enka», «Ctpoenne pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenue Monekymsl
AT®», «CtpoeHne 3yKapHOTHYECKON KIETKW», «CTPOCHHE >KMBOTHOM KIETKM», «CTPOEHHE PACTUTEIBHOM KIIETKNY,
«CTpoeHHe NMPOKApUOTHUECKON KIIETKN», «CTpOECHUE s1/1pa KIETKW», «Y TIEBOABD, «JIMIUabD).

OOopyaoBaHue: CBETOBOM MUKPOCKOIN, 000pYyAOBaHUE JJI MPOBEIECHUS HAOIIOACHUM, N3MEpEHUI, SKCIIEPUMEHTOB,
MUKpOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIbHBIX KIETOK.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGopatopHas padora No 1. «M3yueHune KaTaIMTHYECKOM aKTUBHOCTH ()EPMEHTOB (Ha MpUMEpEe amuia3bl WU
KaTanasbl)».

JlabopaTtopHas pabora Ne 2. «M3yueHnue cTpoeHus KIETOK PAaCTeHHH, )KUBOTHBIX U OAKTEPHl 1MOJ MUKPOCKOTIOM Ha
TOTOBBIX MHUKpOIIpEnapaTax u uX OMUCaAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KICTKH.

OOMeH BemecTB, WM METa0ONU3M. ACCUMWISIMS (IJJACTUYECKUA OOMEH) M JUCCUMWJIISLUSA (IHEPreTHYECKU
0o0MeH) — JIBe CTOPOHBI €AMHOTO Ipouecca MeTabonu3ma. Poib 3aKOHOB COXpaHEHUs! BELIECTB M PHEPIUU B MOHUMAHHUU
MeTabonu3ma.

Tunel oOMeHa BeHIeCTB: aBTOTPOPHBIA U reTepoTpodHbIid. Posb pepMeHTOB B 0OMEHE BELIECTB W NpPEeBpallleHUU
HHEPrUU B KIIETKE.

®ortocunte3. CetoBas u TeMHOBas (a3wpl (porocuHTe3a. Peaknmm (orocunTesa. IddexTnBHOCTL (HOTOCHHTE3A.
3Hauenue (GOTOCHHTE3a IJs KM3HU Ha 3emuie. BrnusHue ycnoBuil cpeabl Ha (OTOCHHTE3 U CIOCOOBI MOBBIMIECHHUS €ro
IPOAYKTUBHOCTHU Y KYJBTYPHBIX PAaCTEHUN.

XeMocHHTe3. XeMOCUHTE3UPYIoIIMe OakTepun. 3HaU€HUE XEMOCUHTE3a [l )KU3HU Ha 3eMJI€.



DHepreTuueckuii oOMeH B KJeTKe. PaciienieHre BEIIECTB, BBIACICHUE M aKKyMYJIHMPOBAaHUE DHEPTUHM B KIIETKE.
Oranbl 3HEpreTuyeckoro ooMena. ['nukonus. bpoxkenue u ero Bujibl. KuciiopogHoe OKucCieHue, Ik KJIETOYHOE JbIXaHUE.
OxucnurensHoe GochopummpoBanne. DPHEKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakniun MarpuuHoro cunres3a. 'enerndeckas mH@popmarus u JJHK. Peanuzarnus reHetudeckoir mHpopmanuu B
kieTke. ['eHeTnueckuii Koa U ero cBoicTpa. Tpanckpumnmus — maTpuunbiii cuHte3 PHK. Tpancnsuus — Ouocunres Oenka.
Oransl Tpancisanuu. Konuposanne amuHokucnoT. Ponb pubocoM B GnocuHTe3e Oernka.

Hexkiierounsie popMbl xu3Hu — BUpYychl. Mctopust oTkpbiTs BupycoB (. WM. BanoBckuii). OCOOEHHOCTH CTPOEHUS
U JKM3HEHHOro IWKIJa BUPYcoB. bakrepuodaru. bone3nu pacreHuid, >KUBOTHBIX U YE€JIOBEKAa, BBHI3bIBAEMbIC BUPYCAMH.
Bupyc ummynonedunura yenoseka (BUY) — BozOyautens CIIM/la. OOpatHas TpaHCKpUMIUs, peBepTa3a U WHTErpasa.
[TpodunakTuka pacnpocTpaHEeHUs BUPYCHBIX 3a00JICBAHMIA.

JdemoHcTpanuu:

[Toptpetsr: H. K. Konpuos, /1. Y. iBanosckuii, K. A. Tumupsses.

Tabmuiet u  cxembl: «Tunel nutanusy, «Merabomusm», «MUTOXOHAPUSY, «DHEPreTUUEeCKUid 0OMEH»,
«Xnopormnacty, «®Dorocuntes», «Ctpoenme JHK», «Ctpoenue u QyHkuuonupoBanue reHa», «CuHTE3 Oenkay,
«I'enernueckuii koa», «Bupyce», «bakrepuodarn», «Crpoenue u xu3HeHHbld nuka Bupyca CIIN]la, 6akrepuodaray,
«Pemmukanmsa JIHK.

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JIHK u Tpanckpunius», «buocunres Oenkay, «CTpoeHHE
KJIETKW», MoJiesb CTpyKTyphl JTHK.

Tema S. Pa3MHOKeHre M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiieTounbIii UK, WK KU3HEHHBIA LUK KIeTku. MuTepdaza u muto3. Ilporeccel, nporekatomue B uHTEepdase.
Peruukanust — peakius matpuuHoro cuHte3a JIHK. Crtpoenue xpomocom. XpOMOCOMHBIM HaboOp — KapHUOTHIL.
JIMTUIONIHBI W TaIlUIOMJHBIA XPOMOCOMHBIE HaOOphl. Xpomatujbl. lluTomornueckre OCHOBBI Pa3MHOXKEHUS U
VH/IMBU1YaJIbHOT'O Pa3BUTHS OPraHU3MOB.

Henenue knetku — Muto3. Craaun murtosa. [Iporeccel, mpoucxosuiyue Ha pa3HbIX CTaIusIX MUTO3a. buonornueckuit
CMBICJI MUTO3A.

[Tporpammupyemast ruGennb KIETKH — arnomnTo3.



@®opMbI pa3MHOKEHHUS OpPraHMW3MOB: O€CIONOe W MoJoBoe. Buiabl 0ecrnoioro pa3MHOXKEHUS: IEIEHHE HaJBOE,
[IOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpPA30BAHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYECHHE IS CEJICKLUU.

[TonoBoe pazMHOKEHHE, €T0 OTIANYUS OT OECTIOJIOTO.

Meito3. Craguu wmeiio3a. Ilponecchl, NMpoUCXOAAIIME Ha cTaausix Menosa. IloBeaeHue XpomocoM B MeHo3e.
Kpoccunrosep. brosornuecknii CMbICII U 3HAYEHUE MEWO03a.

["ameTorenes — mporecc 0Opa3oBaHUsl MOJIOBBIX KIIETOK y KMBOTHBIX. I10JI0BBIE Kene3bl: CEMEHHUKH U SIMYHUKH.
OOpa3zoBaHue M pa3BUTHE IMOJIOBBIX KIETOK — rameT (CrepMaTo3ouj, AWLEKJIeTKa) — CIIEpMaTOreHe3 U OBOICHES.
Oco0GeHHOCTH CTPOEHHUS IMLIEKIIETOK U criepMaTo3ouaoB. Omiogorsopenue. [laprenorenes.

WuauBunyaibHoe pa3BUTHE (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). DTambl 3MOPUOHAIBHOTO
Pa3BUTHUS Yy MO3BOHOYHBIX JKUBOTHBIX: APOOJIEHHE, racTpyiisiuus, opraHoreHes. IlocramOpuonanbHoe pa3BuThe. Tulb
NOCTA3MOPHUOHAIBHOTO PAa3BUTHUS: NIPSIMOE, HEMPSIMOE (JIMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTUE OPTaHU3MOB, (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Pocrt u pa3Butue pacrennil. OHTOreHe3 HBETKOBOIO PaCTEHUs: CTPOCHUE CEMEHM, CTalUN PA3BUTHS.

JdemoHncTpanuu:

Tabmuubl 1 cxembl: «DopMbl pa3MHOXKEHUST OPTraHU3MOBY, «J{BOWHOE OIUIOJAOTBOPEHUE y LIBETKOBBIX PACTEHUN»,
«BereratuBHOE pa3MHOXKEHHE pacTeHUi», «JleneHue kietku Oaktepuit», «CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHue
xpoMocomby, «Kitetounbii tmki», «Pemmukamusa [HK», «Mwutoszy», «Menos», «lIpsamoe u HenpsiMoe pa3BUTHED,
«I"ameToreHe3 y MIEKOMUTAIOMINX U YeTI0BEKa», « OCHOBHBIE CTaAUU OHTOTE€HE3a».

OOopynoBaHue:  MHUKPOCKOI,  MHUKpompenapatbl  «CnepMaTto30u]ibl  MIICKONMMTAIOMIETro»,  «SHlekneTka
MJIEKONUTaromero», «KapnoknHe3 B KieTKax KOpelIKa JIyKa», MarHUTHAas MOJENb-anIuiukanus «JlereHne KieTkmy,
moxenb JIHK, Mmoaens MetadazHoit XpoMOCOMBEI.

JlaGopaTopHblie ¥ NpakTHYeCKUE PadOThI:

Jlabopatopnas pabora Neo 3. «HaGmiomenme w™uTOo3a B KJIETKaX KOHYMKAa KOpEINIKa JIyKa Ha TOTOBBIX
MHUKPOIIPENapaTaxy.

JlabopaTtopHas pabota Ne 4. «3ydeHne cTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX MUKpPOIpenapaTaxy.

Tema 6. HacjieAcTBEHHOCTh U M3MEHYHUBOCTH OPraHNU3MOB.



[Ipenmer u 3agaum reHeTuku. Vctopusi pa3BUTHS TEHETHUKH. PoJib HUTONOTMM M 3MOPHOJIOTHMM B CTAHOBJICHUU
reHeTUKu. Bkiian poccuiickux u 3apyOeKHBIX YUEHBIX B Pa3BUTHUE T'C€HETUKU. METObl T€eHETUKU (TUOPUI0JIOTHYECKHIA,
UTOT€HETUYECKUHN, MOJEKYJIsIpHO-TeHEeTHYecKuil). (OCHOBHBbIE TE€HETUYECKHE TMOHATHS. ['eHeTHueckass CUMBOJIHMKA,
HCTIOJIb3yEMAsl B CXEMaX CKPECIIMBAHUN.

3aKOHOMEPHOCTH HaCJIe0BaHUs MPU3HAKOB, ycTaHOBICHHBIE . Menaenem. MoHOruOpuIHOE CKpEMBaHue. 3aKoH
eAMHOO0Opa3usi THOPUIIOB MEPBOTO TOKOJeHUs. [IpaBuio moMuHUpOBaHUS. 3aKOH pacCIICTUICHHUs] TPH3HAKOB. | Hmoresa
YUCTOTHI raMeT. [1omHOEe 1 HeMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe CKpelmuBaHue. 3aKOH HE3aBUCHMOTO HacjeAOBaHWS MpU3HAKOB. [lUTOreHeTHYeCKHe OCHOBBI
JTUTHOPHUIHOTO CKpEIIMBaHUs. AHaJIu3Mpyloliee CKpemuBanue. Vcmosib3oBaHUE aHATU3UPYIOIMIETO CKPEIIUBAHMS IS
OTIPEICJICHHS TEHOTHIIA OCOOHU.

CuernyieHHOe HacieAoBaHWe Mpu3HakoB. Pabora T. MopraHa mo CIEICHHOMY HacieoBaHUIO reHoB. Hapymienue
CLICTUIEHUS T€HOB B PE3YyJIbTAT€ KPOCCUHIOBEPA.

XpOoMOCOMHas TEOpHUsI HACJIEACTBEHHOCTH. [ €HETUYECKHE KapThl.

['enetnika mona. XPOMOCOMHOE OIpe/e/ICHuE MoJia. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI. ['OMOramMeTHbIe H
reTeporaMeTHbIE Opranu3Mel. HaciienoBanne npu3HaKkoB, CUEIUICHHBIX C TIOJIOM.

N3MeHunBOCTh. BHbl M3MEHUMBOCTH: HEHACJICACTBEHHAs U HACJIEACTBEHHas. Poyib cpeabl B HEHACIEACTBEHHOMU
W3MEHYUBOCTU. XapaKTEPUCTUKA MOJIU(PUKAIMOHHOM W3MEHUYMBOCTH. BapuallmoHHBIN psl U BapUallUOHHAS KPUBas.
Hopma peaknuu mnpuszHaka. KosmdecTBeHHbIE M KA4eCTBEHHBIE MPU3HAKM M HUX HopMma peakuuu. CBolicTBa
MOIU(DUKAITMOHHONW N3MEHUYHNBOCTH.

HacnencrBenHas, Wiy reHOTUNMYECKast, '3BMEHUUBOCTh. KoMOMHATHBHAS M3MEHYUBOCTh. M€ii03 U MOJI0BOM MpoIiecc
— OCHOBa KOMOMHATHBHOM W3MEHYMBOCTH. MyTalMoHHas W3MEHYUMBOCTh. Kilaccudukainus MyTalluidi: TeHHBIE,
XPOMOCOMHBIC, T€HOMHBIE. YacToTa W MpUYMHBI MyTaiuid. MyrtareHHbie ¢GakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B
HacJjieacTBeHHOM n3MeHunBoctd H. 1. BaBunosa.

BHesnepHast HACI€ICTBEHHOCTh U U3BMEHUYHUBOCTD.

['enetuka venoBeka. Kapuorun yenopexka. OCHOBHBIE METO/IbI TCHETUKH YEJIOBEKA: F€HEAIOTMUYECKUM, OJTM3HEIOBBIMH,
[UTOTCHETUYECKUH, OMOXMMHMYECKHUM,  MOJEKYJIsipHO-TeHeTHdeckuil.  CoBpeMEHHOE  OMNpeefieHUe  TeHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMpOBaHWE, B TOM uyucie ¢ nomombto [I[[P-anamu3a. HacnencrBeHnubie



3a00JIeBaHUs YeIOBEKA: TeHHbIE 00JIe3HU, OOJIE3HH C HACJIEICTBEHHOU MPEIpaciooKeHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
ComaTtnueckue U reHepaTtuBHble MyTanuud. CTBOJNIOBbIE KJeTKU. [IpuHIUMIBI 310poBOro o0Opas3a KW3HM, JMATHOCTUKH,
npo(UIAKTUKU U JICUCHUS] TEHETUYECKUX OoJe3Hel. MeanKo-TeHeTHUeCKOe KOHCYIbTUPOBAaHNE. 3HAUCHNE METUIIUHCKOM
TeHETHKH B MPEAOTBPAIICHUY U JICUEHUU TeHETUUECKUX 3a001€BaHU YEIOBEKa.

JdeMmoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepuxos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabnuupl U cxemMbl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €r0 LIMTOTEHETUYECKAs: OCHOBAY, «3aKOH PAaCIICIUICHUS U €r0
[IUTOTEHETUYECKAsi OCHOBA», «3aKOH YHCTOTHI ramer», «JluruOpuaHoe ckpeniuBaHue», «lluTonoruueckue OCHOBBI
TUTHOPUIHOTO CKpelmuBaHus», «Meho3», «B3auMoneicTBue amienbHbIX TeHOBY», «l'€@HeTHuecKue KapThl pacTeHH,
KUBOTHBIX U 4YeJIOBEKa», «['€HeTuka moiay», «3aKOHOMEPHOCTH HACIIEIOBAHMS, CLEIUIEHHOTO C IMOJoM», «KapuoTuribl
YyeJoBeKa M IKUBOTHBIX», «Buabl usmeHuumBocTH», «MoaudukannonHas u3MEeHYMBOCTH», «HacnemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCThHY.

O6opynoBanue: Mojaenu-anmaukanuu  «MoHoOruOpugHOEe  CKpenuBaHue», «HemoinHoe — TOMUHUpPOBaHUE,
«Jlurnbpunnoe ckpemuBanuey, «llepekpéct XxpoMocoM», MUKPOCKOIT M MUKporipenapart «Jlpo3odunay (HopMa, MyTanuu
(bopMBI KPBUIBEB M OKPACKH Telia), repdapuid «I'opox mOoCeBHOM.

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGopatopHas pabora Ne 5. «M3yueHuwe pe3yabTaTOB MOHOTHMOPUIHOTO W JAUTHOPUIHOTO CKpEUIMBAHUS Y
JPpO30(HIIbI HA TOTOBBIX MUKPOTIPETIapaTax.

JlabopaTtopuas pabora Ne 6. «M3yuenue MoauUKAIMOHHON M3MEHUYMBOCTH, TIOCTPOCHHE BApUAIIMOHHOTO psia U
BAPUALIMOHHOU KPUBOM».

JlaGoparopHas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKPOTIpEapaTaxy.

[Tpaktrueckast padota Ne 2. «CocTaBieHue U aHAIU3 POJAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3moB. OCHOBBI OMOTEXHOJIOTHMH.

Cenekuusa Kak Hayka W MpoUEcC. 3apoKICHUE celeKiuu U aoMmectukanus. Yuenue H. M. BaBuiioBa o meHTpax
MPOUCXOXKJIEHUS M MHOrooOpasusi KyJbTYpHBIX pacTeHui. LIeHTpbl NpPOMCXOXKACHUS AOMAIIHUX KUBOTHBIX. CopT,
OpoJ1a, ITaMM.



CoBpeMeHHbIE METO/ABI CEJNeKIUU. MacCOoBbIi U MHAMBUAYAJIbHBI OTOOPBHI B CEJIEKIMM PACTEHUH M KUBOTHBIX.
Onenka skcTepbepa. bimM3kopoacTBeHHOE cKpemuBaHue — MHOpUAMHT. YUuctas nauHus. CKpellMBaHHE YHUCTBIX JIMHUM.
['erepo3uc, nnu rubpuaHas cuina. HeponcTBeHHOe ckpelnBanue — ayTOpuauur. OTaanénnas ruopuansanus U e€ yCrexu.
HcKycCcTBEHHBIE MyTareHe3 M IOJY4YEHHE IOJMILIONAOB. JIOCTMIKEHHS CENEKIMM pPAcTEHUM, JKUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHosorust Kak oTpacib NPOM3BOJACTBA. ['€HHas HMH)KeHepus. OJtambl co3naHud pexkomOuHanTHOM JIHK m
TPAHCTE€HHBIX OpraHn3MoB. Kiierounas nHxkeHepus. Kiietounble KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTCHUM.
KnonupoBaHue BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMICTBEHHBIX OPraHMU3MOB. JKOJOIMUECKHE M 3TUYECKUE MPOOJIEMBI.
I'MO — renetnuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHCTpauuu:

[Toptpetsr: H. U. BaBuiios, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBanos.

Tabmuupbl U cxemsl: KapTta «LIeHTphl MPOUCXOXKACHHS M MHOrooOpasus KyJbTypHBIX pacTeHuid», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «CopTa KylbTYpPHBIX pacTteHuit», «Otmanénnas rubpuausanus», «Pabotel akagemuka M. @.
WBanoBay, «llomummonnus», «OObeKkTbl  OHOTEXHONOrMM», «KieTouHele  KydabTypsl U KJIOHHPOBAHUEY,
«KoHcTpynpoBaHue 1 EpEeHOC TEHOB, XPOMOCOMY.

OOopynoBaHue: MyJISKA ITUIOAOB M KOPHEIUIONOB JUKMX (OPM M KYJIbTYPHBIX COpPTOB pacTeHuM, repOapuil
«CenbCKOXO035IMCTBEHHBIE PACTEHUS».

JlaGopaTopHblie M NpakTHYeCKUe padoThI:

Okckypeust «OCHOBHBIE METOABI M JIOCTMKEHUSI CEJEKIIMM PAaCTEHUH M JKUBOTHBIX (HA CEJIEKIMOHHYIO CTAaHIIUIO,
IIeMEeHHYI0 (epMy, COPTOMCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPHUIO arpOyHUBEPCUTETA WU
HAy4YHOTO I[EHTPA)».

11 KIIACC

Tema 1. DBOJTIONIMOHHAA OMOJIOTHA.
[TpeamnochbuTKu BOSHUKHOBEHUS SBOJIOIMOHHON TEOPUH. DIBOIIOIMOHHAS TEOpUs U €€ MecTo B Ouosioruu. BimsHue
ABOJIIOIIMOHHOM TE€OPUHU HA Pa3BUTHE OMOJIOTHUU U JPYTUX HaYK.



CuzerenscTBa 3BOIOLMY. [laneoHTONOrMYECKUE: MOCIEN0BATEILHOCTh MOSBICHUS BUIOB B MaJCOHTOJIOTMYECKON
JIETOMHUCH, TTepexoaHbie popmbl. buoreorpadudeckue: cxoncTso u pazinnuue ¢payH u (HIop MAaTEpUKOB U OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOACTBA W pa3Nuuus HMOPHOHOB pa3HBIX BHUJOB MO3BOHOYHBIX. (CpaBHUTEIBHO-
aHATOMHYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIC, PYJAUMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE:
CXOJICTBO MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OJINYECKUX MyTEN y BCEX OPraHU3MOB.

OBomonuonHas teopus Y. JlapBuHa. [lpeanochuUiku BO3HUKHOBEHUS JapBUHM3MA. [[BHOKYIME CHIIBI HBOJIOLIMH
BUJIOB 110 JlapBUHY (M30BITOYHOE PA3MHOKEHUE MPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEAEIEHHAS U3MEHUUBOCTh, 00pb0a
3a CyILIECTBOBAHUE, €CTECTBEHHBIN O0TOOD).

Cunretnueckas teopus sBosonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

Mukpossosrorus. [Tomynsauus kak eIMHUIEA BUIA U DBOJIIOLUU.

JIBrokymne cuiabl  ((akTopbl) 3BOJIOLNMM BUAOB B MpUpoAe. MyTalMOHHBIA NpoLecCc W KOMOMHATHUBHAs
U3MEHYMUBOCTD. [lonysaiMOHHbIE BOJIHBI U Ipei( reHoB. M3041us 1 MUTparus.

EcTecTBenHbIi 0TOOp — HampaBIAOMIHN GakTop 3BoToNKUNA. POPMBI €CTECTBEHHOTO 0TOOpA.

[Tpucnoco0NeHHOCTh OpPraHu3MOB Kak pe3ysbTaT 3BoJouuu. [lpuMmepsl mpucrnocoOieHuit y OpraHu3MOB.
Apomopho3bl 1 nAHOATANTALUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHbIE (HOPMBI BUI000pa30BaHUs: Teorpapuueckoe, 3JKOJIOTHYECKOE.

MakposBomonusi.  Dopmbl  3BoMONMU:  (UIETHYECKAas, JAMBEPreHTHAas, KOHBEPIeHTHAas, MapajuieibHasl.
HeoGpaTtuMocTh 3BOJTIOIMH.

[TpoucxoxieHrne OT HeceuaIn3upOBaHHbIX NpeakoB. [Iporpeccupyromas cnenyanu3anus. AganTUBHAS pagHalysl.

JdemoHcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, @. Mromnep, A. H.
CeBeplIOB.

Tabmunpl 1 cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emie», «3apoJbllid IMO3BOHOYHBIX KHUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 00pbObI 3a cymiecTBoBaHuE», «EcTecTBeHHBIN 0TOOPY», «MHOTOOOpa3ue COPTOB pacTEHUII»,
«MHoroo6pasue  mopoj  KUBOTHbIX»,  «[lomynmsiuum»,  «MyTauMOHHAas  W3MEHUUBOCTB»,  «ApPOMOPGO3bI»,
«Mnuoananranumny, «O0mas nereHepauus», «JBumwxkyiume cuisl 3Bomonuny, «Kapra-cxema mapuipyra nyremectBust Y.



Hapsunay», «boprba 3a cymiectBoBanue», «lIpucrnoco6ieHHOCTh OpraHu3MoBy, «leorpaduueckoe BUI000pa30oBaHHE,
«IKOJIOTUYECKOE BUAOOOPAZOBAHUEY.

O6opynoBaHne: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMUA OKpPACKH, HAOOp TUIOJOB W CEMSH, KOJIICKIIHS
«IIpuMepsI 3aIUTHBIX TPUCTIOCOOJICHUM Y KUBOTHBIX», MOJIEb « OCHOBHbBIE HAIIPaBJICHUS HBOIOIUNY, 00bEMHAS MOJIEIb
«CTpoeHue TOJIOBHOTO MO3Tra HO3BOHOYHBIX ).

buoreorpaduueckas kapra Mupa, KOJIeKIus «POpMbl COXPAaHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTCHHIN», MOJEIH
anmumkanus  «llepekpéct xpomocom», BiaxkHble npenaparbl «Pa3zButue HacekoMoro», «Pa3BuTue JSrymKm»,
MuKpornpenapar «/Ipozopuna» (Hopma, Mytauuu Gopmbl KpbLIIbEB U OKPACKHU TEJIA).

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaboparopHas padota Ne 1. «CpaBHeHHE BUIOB 10 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGoparopHas padota Ne 2. «Onucanue npucrnocoOJI€HHOCTH OpraHUu3Ma U €€ OTHOCUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHble NPEACTABICHUS O 3apOKACHUH KU3HU. HayuHble runoTe3bl BOSHUKHOBEHUS JKU3HU Ha 3emiie: abMoreHes
U rnaHcnepMus. XHUMHUYEcKas JBOJIOUUSA. AOUOTEHHBIM CHHTE3 OpPraHMYeCKUX BEIIECTB W3 HEOPraHUYECKHUX.
DKCneprUMEHTAIbHOE MOATBEPKICHUE XUMHUUECKOU 3BoMoUMU. HavyanbHble Tanbl OMOJIOTHYECKON 3BONIOLMH. [ 'noTe3a
PHK-mupa. ®opmupoBaHue MeMOpPaHHBIX CTPYKTYpP M BO3HUKHOBEHHME MPOTOKJIETKH. [lepBble KIETKHM M UX 3BOJIOIUS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

PazButne xxu3nHu Ha 3emiie 1o 3paM U nepuogaM. Karapxei. Apxeiickas u nporepo3orickas 3psbl. [laneo3oiickas spa
U e€ epUoIbl: KEMOPUIMCKUH, OPIAOBUKCKHM, CUITypUNCKUH, T€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so30iickas 3pa U €€ epuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

Kalino3oiickas 3pa u €€ nepuopl: MaleOoreHOBbIN, HEOT€HOBBIM, AHTPOTIOT€HOBBIH.

XapakTepucTrKa KIMMAaTa U T€0JOTHYECKUX MpOo1ecCOoB. OCHOBHBIE 3TAIbl 3BOJIIOLMHA PACTUTEIBHOIO U )KMBOTHOIO
mupa. ApoMopdo3bl y pacTeHuit 1 )kuBOTHBIX. [losiBIIeHNE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTaHHU3MOB.

Cucrema OpraHnyecKoro MUpa Kak OTpa)keHUe 3BOJIOLMH. OCHOBHBIE CUCTEMATUYECKUE TPy OPTaHU3MOB.

DBOJIIOLMA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBUTHE MpeacTaBieHUl O MPOUCXOKICHUH YesloBeKa. MeTo bl
U3y4YeHHs aHTpornoreHe3a. CXoACTBa U pa3anyus YeJ0BeKa U )KUBOTHBIX. CUCTEMATHYECKOE MTOJIOKEHHUE YETIOBEKA.



JBuwxymme cuinbl  (akTopsl) aHTpomoreHesa. HacneacTBeHHass HM3MEHYMBOCTh U €CTECTBEHHBINM  OTOOp.
OO1ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUI TPYy/1a, MBIIIIICHUE, PEYb.

OCHOBHBIE CTaJMM M BETBH HBOJIIOLMM YEJIIOBEKA: aBCTPAJONMHUTEKH, YermoBek yMenblil, UeaoBeK MpIMOXOISLIUH,
YenoBek HeaHAepTanbCckui, YenoBek pa3syMHbId. Haxoaxkum HCKONaeMbIX OCTATKOB, BPEMs CYLIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HH, OPYAUS.

YemoBeueckue packl. OCHOBHBbIE OOJBIIME pachl: €BPONEOMAHAS  (€Bpa3HiiCcKas), HErpo-aBCTPATOUIHAS
(’kBaTOpHUalbHas1), MOHTOJIOMJHAs  (a3MaTCKO-aMepukaHckasi). UYepThl  IPUCHIOCOOJEHHOCTH  MPEACTaBUTEINICH
YeJIOBEUECKHX Pac K YCIOBUSM CylllecTBOBaHuUA. ENMHCTBO yenoBeueckux pac. Kputuka pacusma.

JdemoncTpanuu:

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

Tabmuupbl u cxeMbl: «Bo3nukHOBeHHe CoJIHEUHOUW cucteMbl», «Pa3BuTue opranmueckoro mupa», «PacturenpHas
KieTka», <«OKuBoTHas kieTtka», «llpokapuornueckas kinerka», «COBpeMEHHas CHCTEMa OPraHUYeCKOro MHpPay,
«CpaBHEHME aHATOMUYECKUX 4YEepT CTPOCHMsSI 4YEJOBEKAa U YEJOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MecTa
NAJIEOHTOJIOTMYECKUX HAXOJOK MPEJKOB COBPEMEHHOIO 4YelIoBeKa», «JlpeBHeimmme moan», «/Ipesaue moam», «llepssie
COBPEMEHHBIE JIOIN», «HemoBeuecKrue paco».

Oo6opynoBanue: mynsku «lIporcxoxnenne denoBeka» (OIOCTbI aBCTPAJIONUTEKAa, MUTEKAHTPONA, HEaHAEpTalblia,
KPOMaHBbOHI[A), CIENKH WA H300paKeHHs KaMEHHBIX OpYyAHi MEepBOOBITHOIO 4YenoBeKa (KaMHH-YOIIEphl, pyOwuna,
cKkpebJia), reoXpoHoJoruueckas Tadnuia, KomeKuus «@opmMbl COXpaHHOCTH UCKOMIAEMBIX )KMBOTHBIX U PACTEHHID.

JlaGopaTopHblie ¥ NpakTHYeCKUE PadOThI:

[Tpaktuueckast padora Ne 1. «3ydyeHne nCKONMaeMbIX OCTATKOB PACTEHUI U dKUBOTHBIX B KOJUICKIUSIX).

DKCKypcus «DBONIOLUS OPraHUYECKOro MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYYHBIA UM KpaeBeIUeCKU My3en).

Tema 3. Opranu3msl M OKpYy:Kaoias cpeaa.

OKOJIOTHsl KaK HayKa. 3aJadyd W pasleibl 3KOJOTMU. MeToabl 3KOJIOTMYECKHX HCCIENO0BAaHUNA. OJKOJOTMYECKOe
MHUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 00MTaHNs OpraHU3MOB: BOJIHAs, HA3EMHO-BO3/1yIlIHAs, IOYBEHHAs!, BHYTPHOPTraHU3MEHHASI.

Okonoruyeckue ¢akropbl. Krnaccuduxamus oskonornueckux (akTopoB: aOMOTUYECKUE, OMOTHYECKHE U
aHTpONOreHHbIe. [{eficTBUE 3KOTOTHUEeCKUX (DaKTOPOB HA OPTAHU3MBI.



Abuotnyeckue (akTOpbl: CBET, TEMIlEparypa, BiIaxHOCTh. DoromepuoausMm. llpucrnocoOneHuss OpraHu3MoOB K
NeicTBUIO a0UOTHUECKHUX (aKTOPOB. bruomornyeckue puTMsl.

buotnueckue pakropbl. Bumbl OMOTHYECKUX B3aUMOJEHCTBUN: KOHKYPEHIINS, XUIITHUYECTBO, CHMOMO03 U €T0 (DOPMBI.
[Tapa3zutusm, Koormepaius, MyTyajau3M, KOMMEHCAIU3M (KBAPTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIHU3M.
3HaueHne OMOTHUYECKUX B3aUMOACHCTBUM /JIs CYIIECTBOBAHUSI OPTaHU3MOB B MPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKU Nonyianuu. OCHOBHBIE TOKA3aTeNW TMOMYJISIUA: YUCIECHHOCTb, IUIOTHOCTD,
POKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLusl. JMHAMUKA YUCIICHHOCTH MOMYJISIINU U €€ PEerysius.

JdemoncTpanuu:

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

Tabmuubr u cxembl: kapra «l[Ipupomubie 30HBI 3emin», «Cpenbl OOMTaHUS OpPraHU3MOBY», «DoTomepuoauzm,
«ITonynsauumny, «3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYJIS MU HHDY30pun-Tyhenbkny, «IlumieBbie nenm.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopnas pa6ota Ne 3. «Mopdosiorudeckre 0COOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT OOUTAHUS.

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

[Tpaktrueckas padora Ne 2. «ITocy€T MIOTHOCTH NOMYJISALMI pa3HbIX BUIOB PACTEHUI.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBo opranu3sMoB — OuoneHo3. CTpykTypbl OHOIEHO3a: BHUIOBas, MPOCTPAHCTBEHHAs, Tpoduueckas
(mumeBas). Buapi-noMmuaanTel. CBsi3u B OMOIIEHO3E.

DKoJioruYecKne CUCTeMBbI (3kocuctembl). [lorsTie 00 3KocHcTeMe U GuoreorieHo3e. OYHKITMOHATHHBIC KOMIIOHEHTHI
ADKOCHUCTEMBI: TIPOAYLEHTBI, KOHCYMEHTBI, pPEeAYLUEeHThl. KpyroBopoT BEIIECTB W TMOTOK OHHEPIHMH B DKOCHUCTEME.
Tpoduueckue (MuiieBbie) YpoBHU dKOcUCTeMBI. [IuiieBsie nenu u cetu. OCHOBHBIEC MMOKA3aTEJIM YKOCUCTEMBI: Oromacca,
MPOIYKITHSA. DKOJOTUYECKHE MUPAMUIBL: TMPOIYKIIMU, YUCIECHHOCTH, OroMacchl. CBONCTBA IKOCUCTEM: YCTOMYHMBOCTb,
camoperyJssanus, pazsutue. Cykieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWMHOTO WJIH MIUPOKOJIUCTBEHHOTO Jieca.

AHTPONOreHHBIE HKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCUCTEMBI. bHonornyeckoe M XO3sIMCTBEHHOE 3HAYEHUE
arpod’KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak paxtop ycTounBocTH sKocucTeM. CoxpaHeHrne OMOJIOTHUECKOT0 pa3HO0Opasus Ha 3eMIie.



Yuenue B. U. Bepnaackoro o Oumocdepe. ['panumpl, coctaB u cTpykTypa Omocdepsl. JKuBoe BEMIECTBO U €ro
byaknun. OcobeHHocTH OMochepsl Kak riao0ambHOM IKOCHUCTEMBI. /[MHaMHU4Yeckoe paBHOBECHE W OOpaTHas CBS3b B
onocdepe.

KpyroBopoTbl BemiecTB M OHOr€OXMMHUYECKHE IHMKIbI 3JEMEHTOB (yrjiepona, a3oTa). 30HaJbHOCTH Ouochepsl.
OcHOBHBIE OMOMBI CYIIIH.

YemoBeuectBO B Omocepe 3emun. AHTpOTOTeHHbIE HW3MEHEHHsT B Oumocdepe. ['mobOambHBIE HSKOIOTHYECKUE
pOOJIEMBI.

CocyiiecTBoBaHM€e MPUPOIbI U yenoBeuecTBa. CoxpaHeHue OMOpa3HOOOpa3usi Kak OCHOBA YCTOMYUBOCTH OMOCQEPHI.
OcHOBa paInMOHAIBHOTO YIPaBIEHUS MPUPOJHBIMU PECypCcaMH M WX UCIOJIb30BaHUe. [[oCTKeHHs] OMOJIOTUM M OXpaHa
PUPOJIBI.

JdemoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BeprHanckuii.

Tabmuubr 1 cxembl: «llumessie 1enu», «buornenos: coctaB u cTpykrypa», «lIpupoansie coobmectBay, «llemu
NUTaHUs», «ODKoJlornueckas mnupamuna», «buochepa u dYenoBek», «IKOCHCTEMa NIMPOKOIUCTBEHHOTO Jiecay,
«IKOCHCTEMA XBOMHOIO Jieca», «bnoneHo3 Bomoéma», «ArpoueHos», «lIpuMmepHble aHTPONOreHHBbIE BO3IECHUCTBUS Ha
npupony», «BaxHelilne UCTOYHUKHU 3arps3HEHUs] BO3JlyXa M TPYHTOBBIX Boa», «llouBa — BakHEWIIas coCTaBIstOIIas
onochepr», «Paktopsl gerpamauuu nouBy», «llapHukoBblil 3ddexT», «DaKTOphl PaTUOAKTUBHOIO 3arps3HEHUS
ouochepnl», «O0mas cTpykrypa ouochepnl», «PactpoctpaneHue xu3uu B ouochepe», «O30HOBBIN dKkpaH OHochepbl»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mpupoae».

O6opynoBanue: Mopenb-amMkaus «TunuyHble OMOLIEHO3bI», repOapuit  «PactutenbHble COOOIIECTBAY,
koJutekinu «buoreHosy, «BpeauTenun BaKHEUIINX CETbCKOXO035UCTBEHHBIX KYJIbTYP», repOapru U KOJUICKIIUA PacTeCHUN
Y JKMBOTHBIX, MPUHAIEKAIIME K Pa3HbBIM JKOJOTMYECKMM TrpylmamM oxHoro Buaa, Kpacnas kHura Poccuiickoit
denepanuu, N300paKeHUS OXPAHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITIPOITPAMMBI 110 BUMOJIOTUM HA BA30OBOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

Cornacio ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUS K pPe3yJibTaTaM OCBOCHHS OOYYAIOMIMMUCS MpOrpamm
CpemHero o0I1ero o0pa3oBaHus: JUIYHOCTHBIM, METATIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJbTAaTOB OCBOCHHS HpeaMera «buonorus» BBIAEICHBI CICIYIOIMIME COCTABIISIIOIIME:
OCO3HaHUE OOYYarOUIUMHUCA POCCHUHCKON  TpaKJAaHCKOM  HJAEHTUYHOCTH — TOTOBHOCTHU K  CaMOpPa3BUTHUIO,
CaMOCTOSITEJIbBHOCTH U CaMOOIIPEIEICHUIO, HATMYUE MOTHUBAIIMM K OOYYEHUIO OWOJIOTHH, IICJICHANPABICHHOE Pa3BUTHE
BHYTPEHHHUX YOEXJEHUNU JIMYHOCTU HA OCHOBE KJIOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TpaJAUIUNd pa3BUTHUS
OMOJIOTMYECKOTO 3HaHMS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCSl PYKOBOJCTBOBAThCS B CBOEU JAESATEILHOCTH
[IEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKAMH, TPUCYIIIUMHU CUCTEME OHMOJIOTHYECKOTO 00pa30BaHMs, HAIMYKE YKOJIOTUYECKOTO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh IIEJIA U CTPOUTD KU3HEHHBIC TIIAHbI.

JIM4HOCTHBIE PEe3yNbTaThl OCBOSHUS MpenMera «bronorusy MOCTUTaroTCs B €MHCTBE YYEOHOW M BOCIUTATEIHHOU
JESITEIbHOCTH B COOTBETCTBUHM C TPAJULMOHHBIMH POCCHUUCKUMHU COLMOKYJIBTYPHBIMH, UCTOPHUYECKMMH U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU, MIPUHATHIMUA B OOILIECTBE MpaBUJIaMU U HOPMaMH TMOBEJEHUS U CIOCOOCTBYIOT IpoiieccaM
CaMONO3HAaHUsA, CAMOBOCITUTAHUSA U CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEW MMO3ULIUH JTUYHOCTH, TATPUOTH3MA, YBAXKEHUS K
3aKOHY M TPABOIOPSIIKY, YEIOBEKY TPyJa W CTaplieMy IMOKOJICHHIO, B3AUMHOTO YBaKCHHS, OCPEKHOTO OTHOIICHUS K
KYJIbTYPHOMY HACJICIUIO U TPAIULXSIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccurickor denepanunu, IpUpoIe U OKPYKarOIIEH
cpexe.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS YUEOHOTO TIpeaMeTa « bBruosorusy A0MKHBI OTpa)KaTh TOTOBHOCTh M CTIOCOOHOCTH
0o0ydJaronmxcsi pPyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEW TMO3WIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTAlMi, TO3WTUBHBIX BHYTPEHHHX YOEKIIEHHI, COOTBETCTBYIOIIUX TPAJUIMOHHBIM LEHHOCTSIM POCCHICKOIO
o0111ecTBa, paclIUpEeHUe KM3HEHHOTO OMbITa U OMbITA ACSATEIBHOCTH B MPOIIECCE peaM3allid OCHOBHBIX HampaBJICHUN
BOCIIUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:



1) rpa:ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOW MO3UITMH OOYYArOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCHICKOTO
00I111eCTBa;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEN, yBaXKEHUE 3aKOHA U IIPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NESITENIbHOCTU TMPU CO3JAaHUM Y4YEOHBIX IMPOEKTOB, PEHICHUH YYE€OHBIX U
MO3HABATENLHBIX 33/1a4, BBITIOJHEHUN OMOJIOTHUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH OMPEIEATh COOCTBEHHYIO MO3UIIUIO 10 OTHOIICHUIO K SIBIICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMOJICUCTBHS JIIOJIEH C pPa3sHBIMU
yOEXKIEHUAMHU, KYJIbTYPHBIMHU IIEHHOCTSIMU M COLIUATILHBIM MOJIOKEHUEM,

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECCE COBMECTHOTO BBIMOJTHEHUS Y4YEOHBIX, II03HABATEIBbHBIX U
UCCIIEIOBATENbCKUX 3aJ1au, YBAXXUTEJIBHOIO OTHOIIECHUS K MHEHHUIO ONIMOHEHTOB MPHU OOCYXIEHUU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COAECPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCUUCKON TpakAaHCKOW MJEHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K CBOEMY HapoJy, YyBCTBa
OTBETCTBEHHOCTHU niepes PoauHol, ropaocTu 3a CBOM Kpal, cBOI0 PoauHy, CBOM SI3bIK U KYJbTYPY, IPOILIOE U HACTOSAIIEE
MHOTOHAIIMOHAJBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOILEHHE K MPUPOJHOMY HACJIEAUI0 M MaMSATHUKAM HOPUPOJbI, JOCTHxkeHusM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CITIOCOOHOCTh OIIEHUBATh BKJIAJlI POCCUMCKUX YYEHBIX B CTAHOBJEHUE W PAa3BUTHE OMOJIOTMH, MOHUMAHUS 3HAYCHUS
OMOJIOTMU B TTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yoexxIEHHOCTh, TOTOBHOCTD K CITY>KeHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYAh0Y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh  OIICHMBATh CUTYallMI0 M TNPUHUMAaTh OCO3HAHHBIE pELIEHUs, OPHUEHTHUPYICh Ha MOpPaIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;



OCO3HAHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOr0O OyAyLIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMUTENISIM, CO3JAHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O NPHHITHS LIEHHOCTEH
CEMEMHOM )KM3HU B COOTBETCTBUHU C TPAIULIUAMHU HaponoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIECHUE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOT'O U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a,
OOIICCTBECHHBIX OTHOIICHHIA;

MOHMMAaHUE YMOLIMOHATILHOTO BO3JIEHCTBUA )KUBOW IPUPOBI U €€ IEHHOCTH;

TOTOBHOCTb K CAaMOBBIP2&KEHHUIO B pPa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHME IPOSIBIATH KayecTBa TBOPUYECKOU
JUYHOCTH;

5) ¢puznyeckoro BocnuraHusi, GopMHUPOBAHMA KYJIbTYPHI 310POBbSI H IMOIHMOHAJIBHOIO 0JIATOIIOJIYYMS

NOHMMAaHUE M peajau3alus 3740pOoBOro M 0Oe30macHoro oOpasza >KM3HM (30pOBOE IUTaHUE, COOJIOJECHUE
TUTHEHUYECKUX MPAaBUII U HOPM, COATaHCUPOBAHHBIA PEXUM 3aHITHI W OTAbIXA, PErysiApHas (u3nuecKas aKTHBHOCTB),
OepeXKHOr0, OTBETCTBEHHOTO0 ¥ KOMIIETEHTHOI'O OTHOILIEHUS! K COOCTBEHHOMY (PM3HUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMaHHE UEHHOCTU IMpaBWJl MHIUBUAYAJIbHOIO M KOJUIEKTUBHOTO O€30MacHOro TMOBEIACHHUS B CHUTYalLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

OCO3HaHUE MOCIEACTBUI U HENPUITHUS BPEIHBIX MPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHUS );

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLMANIbHOM HANpaBJIEHHOCTH, CHOCOOHOCTH
MHULIMAPOBATh, MJIAHUPOBATH U CAMOCTOSATEIBHO BBINOIHAThH TaKyIO AESTEIbHOCTD;

MHTEpEC K Pa3INUHbIM chepaM npodecCHOHABHOMN AeSITeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOP Oyay1en
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIC )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPA30BAHUIO HA MIPOTSKEHUH BCEH KHU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKH LIEJIECO00PA3HOE OTHOIIEHHE K ITPUPO/IE KAK UCTOUHUKY KU3HU Ha 3eMile, OCHOBE €€ CyIeCTBOBAHNUS;

HOBBILIEHHE YPOBHS DKOJIOTMYECKON KYJbTYphl: NMPUOOPETEHUE OMbITa IJIAHUPOBAHUS IOCTYNKOB M OLIEHKH HX
BO3MOKHBIX ITOCJIEACTBUAN JIJI1 OKPYKAIOIIEW CPEJIbI;



OCO3HaHUE TT100aTBHOT0 XapaKTepa dKOJOTHUYEeCKUX MPoOIeM U IMyTeH UX pelieHus;

CIIOCOOHOCTH KCITOJIb30BaTh MPUOOpETaeMble MPH U3YYEHUU OWOJIOTMH 3HAHUS U YMEHUS MPHU PEIICHUU MpoOseMm,
CBA3aHHBIX C PAalMOHAIBHBIM MPUPOJONOIB30BAHUEM (COOMIOAEHUE NPABUI MOBEJIECHUA B MPHUPOJE, HANPABICHHBIX HA
COXpaHEHHUE PABHOBECHS B AKOCUCTEMAX, OXPAaHY BUJIOB, IKOCUCTEM, OUOChEpHI);

aKTUBHOE HENPUITHE [EHUCTBUM, MPUHOCAIIUX BpPEI OKPYKAIOUIEH MPUPOAHOW Cpene, YMEHUE MNPOTHO3UPOBATH
HEOJIArONMPUITHBIE KOJOTUYECKHE MOCIEACTBUS MPEAIPUHIMAEMBIX ACUCTBHUI U PEJOTBpAIIATh UX;

HaJIMYHUE Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, IKOJIOTMUYECKOW KYJIbTYpPBhI, ONbITA ACSITEIbHOCTU 3KOJIOTHUYECKOU
HaIIPaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBAaTbCS MMH B ITO3HABATEJIbHOM, KOMMYHUKATHUBHOW WM COLMAJIBHOW ITPaKTHKE,
TOTOBHOCTH K YYacCTHIO B IPAKTUYECKOM IEATEIBHOCTH KOJIOITMUECKONW HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOILIECTBEHHOU
MPaKTUKH, OCHOBAaHHOTO Ha IHAJIOTE KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M YHUTATEJIBCKOM KYJbTYpbl KaK CpPEICTBAa B3aUMOJEWUCTBHUS MEXIYy JIIOJABMHU H
NIO3HaHUs MHPA;

NOHUMAaHUE CreuuPUKA OMOJOTUM KaK HAyKH, OCO3HaHUA €€ posii B (OPMHUPOBAHWU PALMOHAIBHOTO HAY4YHOTO
MBIIJICHUS, CO3JIaHUM IIEJOCTHOTO MPEACTaBICHUS 00 OKPY’KAIOIIEeM MHUPE KaK O €IMHCTBE NPHUPOJbI, YEIOBEKa U
00111ecTBa, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEN U pELIEHUHU POOJIEM COXpAHEHHS MPUPOIHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTU OMOJIOTUHU ISl COBPEMEHHOM LUBMIM3ALMHU: 00ECIIEYeHHs] HOBOIO YPOBHSI Pa3BUTHUS
MEAMIIMHBI, CO3/JaHHE TEPCHEKTUBHBIX OHWOTEXHOJIOTUH, CIOCOOHBIX pellaTh pPecypcHble MpoOJIeMbl Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTel BbIX0OAA U3 II00aJbHBIX 3KOJOTUYECKHUX MPOOJIeM U 00ecriedeHusl Mepexoia K yCTOMUNBOMY
Pa3BUTHIO, PALIMOHATLHOMY KCIIOIB30BAHUIO MPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHHH OMOJOTMUECKUX 3HAHMN B LIEJSX MOBBIIMICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HAyYHOW TPAMOTHOCTH, KaK COCTAaBHOW YacTh (YHKIHMOHATHHOW TPAMOTHOCTH OOydYarOMIMXCS, (GOPMHUPYEMON TpH
U3y4YeHUU OMOJIOTHY;

NOHMMAaHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh

NoJIy4aeMble 3HAHUS JUIsl aHaiu3a U OOBSCHEHMS SIBJICHUN OKPYXKAIOIIEr0 MHUpPAa U MPOUCXOASNIMX B HEM HM3MEHEHUH,



yMEHHE JellaTh 00OCHOBAaHHBIC 3aKIIIOUEHHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMUXCS JAHHBIX C LENbI0 MOJTYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATEIBHO MCMHOJIb30BaTh OWOJIOTUYECKHE 3HAHUS [UJIsl pEHICHHs NpodJieM B peabHBIX
KU3HEHHBIX CUTYaILIUSX;

OCO3HaHUE IIEHHOCTH HAy4YHOH JeATEeTbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHJIUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPA30BAHMIO, K AKTUBHOMY IMOIYYEHUIO HOBBIX
3HAHUN IO OMOJIOTUU B COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenmeTHble  pe3ysbTaThl OCBOEHHS yueOHoro mnpeamera «buonorusy BKIIOYAOT: 3HAYUMBIE IS
dbopMUpPOBaHUSI MHUPOBO33PEHUS OOYYAIOIMIUXCS MEKAUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOlIeHAayYHbIE TMOHSTHS,
OTpa)karolllue LeJIOCTHOCTh HAYYHON KApTUHBI MUpPA U CHEUU(UKY METO/IOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax (BEIIEeCTBO, SHEPIUsl, SBJICHUE, MPOIIECC, CUCTEMA, HAyUHbIM (aKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpus, HUCCIeNOBaHHe, HAOIIOJACHHUE, W3MEpPEHHUE, JKCHEPUMEHT U JPYruX), yHHUBEpCalbHbIE YyueOHbIe JEHCTBUS
(mo3HaBaTenbHbIE, KOMMYHUKATHUBHBIE, PEryJIATUBHbIE), oOecneunBaromue GopMUpoBaHHE  (YHKIUMOHAIHLHOU
IPAMOTHOCTH W COLIMAJIBHOM KOMIETEHIIMM OO0YyYaroluXcs, CIIOCOOHOCTh OOYYarolMXCS MCHOJIb30BATh OCBOEHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHE 3HAHMS W YHUBEpCaJbHbIE Yy4eOHblE JEeWCTBHUS B IO3HABATEJILHOU U
COLMAIIBHOM MPAKTHUKE.

MeTtanpeameTHbIE pe3ybTaThl OCBOCHHS MPOTPaMMbl CPETHETO OOIIET0 00pa30BaHusl JOKHbBI OTPAaXKaTh:

OgyaieHHe YHMBEPCAJbHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSMM:

1) 6a30BbIe JIOTHYECKHE e CTBHS:

CaMOCTOSITeNIbHO (POPMYITUPOBATH U aKTYaJTU3UPOBATH MPOOJIEMY, pACCMATPUBATH €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHMHM 3HAHUM NPUEMBI JIOTMUECKOTO MBIIUIEHUS (aHalIM3a, CHUHTE3a, CpaBHEHUS,
KJIaccUpuKaluu, 000OIIeHHsI), PACKPBIBATh CMBICT OMOJOTMYECKHX MOHSTUN (BBIIETATh MX XapaKTepHble MPHU3HAKHU,
YCTaHaBJIMBATh CBA3U C IPYTUMHU MOHSATUAMH);



ONPENETATh LEIH ACATEIBHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUH HUX JTOCTHKEHUS, COOTHOCUTH PE3YJbTATHI
JIESITEIbHOCTH C MOCTABIICHHBIMM 1ICJISIMU;

WCITOJIB30BATh OMOJIOTUYECKHE TTOHATHS JIJIs1 OOBICHEHUS (DAKTOB M SBJICHUHN KUBOUW MPUPOIBI;

CTPOUTH JIOTUYECKUE pacCyXJCeHHUs (MHIYKTUBHBIC, JACAYKTHUBHBIC, 10 aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BBIBOJIBI M 3aKTFOUEHUS;

MIPUMEHATh CXEMHO-MOJICIIBHBIE CPEJICTBA JJISl MPEACTABICHUS CYIIECTBEHHBIX CBS3€M M OTHOLIEHWU B M3y4aeMBbIX
OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTHUBOPEUMM Pa3HOTO poJAa, BBISIBICHHBIX B Pa3UYHBIX HH(POPMAIIMOHHBIX
HCTOYHHUKAX;

pa3pabarpiBaTh IUIAaH PEIICHUS MNPOOJIEMbl ¢ YU4ETOM aHaIu3a HMCIOIIUXCS MaTepHalIbHBIX M HeMaTepHUaJIbHBIX
pECYpCOB;

BHOCUTHh KOPPEKTUBBI B JEATECIBHOCTb, OILICHUBAaTh COOTBETCTBUE pE3YJbTATOB LEISAM, OLEHHUBATh PUCKHU
MOCJIEICTBUM ACATEIIbHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUAX pPEAIBHOTO, BHPTYaJbHOTO W KOMOHWHHUPOBAHHOTO
B3aUMOJICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIICHUE TIPYU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HCCIEA0BATEIbCKHE IeliCTBHS:

BJIaJICTh HAaBbIKAMHU Y4E€OHO-HUCCIIEIOBATEIbCKOM U TMPOEKTHOM AESATEIbHOCTH, HAaBBIKAMH pa3pelieHus MnpooseMm,
CITOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSTEIHBHOMY IOHMCKY METOJIOB PEIIEHUS MPAKTUYSCKUX 3ajad, NMPUMEHCHHUIO
Pa3JIUYHBIX METOJIOB ITO3HAHUSI;

WCIMOJIb30BaTh PA3IMYHbIE BHJBl JICSITEIBHOCTH MO TOJYYCHUIO HOBOIO 3HAHUA, €ro HHTEPIpPETalNH,
npeoOpa30BaHUIO U TPUMEHEHHIO B YYEOHBIX CUTYAIIMSIX, B TOM YHCIIC NPU CO3/IaHUM YUYE€OHBIX U COLIMAIBHBIX MPOEKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHATUSIMH U METOJIaMU;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEIBHOM NEITEIHHOCTH U )KU3HEHHBIX CUTYyaITUsX;

BBISIBJISATh IPUYMHHO-CJICICTBEHHBIEC CBSI3M U AKTYaJM3UPOBATH 3a/1a4y, BBIABUTATh TUIIOTE3Y €€ PELICHUS, HAXOIUTh
apryMEHTBHI JIsl JOKA3aTeNbCTBA CBOUX YTBEPKACHUM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS,

aHAJIU3MPOBATh TOJYYEHHBIE B XOJE€ PEIICHUS 3aJa4l PE3YyJbTaThl, KPUTHUYECKU OIEHMBATH UX JOCTOBEPHOCT,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;



JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHAIPABJICHHBIN MMOUCK TIEPEHOCA CPEACTB U CIIOCOOOB JCHCTBHS B MPOPECCHOHATBHYIO CPENY;

YMETh IEPEHOCUTDH 3HAHUS B TO3HABATEJIbHYIO U IPAKTUYECKYIO 00JIaCTH KUZHEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJIEH, MpeasiaraTh OpPUTHMHAIBHBIC TOAXOAbl M pEUICHUs, CTAaBUTh MPOOJEMbl U 3aj]layw,
JOMYCKAIOUMe albTEePHATUBHBIE PEILICHHUS.

3) pabora ¢ uadopmanueii:

OpUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HH(OpManuu (TEKCTe Y4eOHOro mOocoOMs, HayYHO-TOMYJISIPHON
auTepaType, OMOJIOTHYECKUX CIIOBapsAX U CHPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B MIHTepHETE), aHAIM3UPOBATh
UHPOpMAIIMIO PA3IUYHBIX BUAOB U (QOpPM MpPEACTABICHUS, KPUTUYECKH OLIEHWBATh €€ JIOCTOBEPHOCTh M
HEITPOTUBOPEYUBOCTH;

dbopMyIHpPOBAThH 3alPOCHl U MPUMEHSATHh Pa3IMYHbIE METOMBI MPU MOUCKE U OTOOpe OHoJIorMyecKor uHbopMaluu,
HEOOXOIMMOM JIJIs1 BBITIOTHEHUS YICOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCIIOJIb30BAHUS HH()OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYpPY
aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTUMAIbHYIO (POPMY MpEICTaBICHUsS OMOJIOTMYECKON MH(pOpMaluu (CXeMbl, TpauKy,
JarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KadyecTBE CpeAcTBa Mpu paboTe ¢ OMONOruueckod MH(pOpMaluei: NMPUMEHSTh
XUMHUYECKHe, (PU3NUECKUe U MaTeMaTUYeCKre 3HaK! U CUMBOJIbI, (OpMYJIbl, a0OpeBUaTypy, HOMEHKIATYPY, UCIIOIb30BaTh
U Ipeo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH;

BJIAJ€Th HABBIKAMHU PACMO3HABAHUS U 3aIMThl HH(OPMAIUU, HTHPOPMALIMOHHOMN 0€30MaCHOCTH TMYHOCTH.

OByaseHue YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH J1eHCTBUAMMU:

1) o0menue:

OCYIIECTBJISITh KOMMYHHUKAllUM BO BCEX c(epax MKU3HU, aKTHMBHO YYacTBOBATh B JUAJIOre WJIM AUCKYCCHHU IIO
CYyIlIeCTBY oOOCyXJaeMol TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3bIBaTh CYXJACHUS OTHOCUTEIHHO BBITIOJIHEHUS
npeajiaraeMoi 3a1aun, yYuThIBaTh MHTEPECH U COTJIACOBAHHOCTH MO3UIUI APYTUX YYACTHUKOB JIUAJIOTa UM IUCKYCCHH);



pacmo3HaBaTh HeBepOaJIbHBIE CpPEACTBA OOIIEHUSA, TOHWMATh 3HAYCHUE COIMAIBHBIX 3HAKOB, IPEANOCHUIOK
BO3HUKHOBEHUS KOH(DIUKTHBIX CUTYAIlUA, YMETh CMATYATh KOH(MIUKTHI K BECTH IIEPETOBOPHI;

BIAJCTh PA3IUIHBIMHA CIIOCOOAMHU OOIIEHUS W B3aUMOJICHCTBUS, IOHUMATh HAMEPEHHS IPYTUX JIOJEH, MPOSBISAThH
YBaXUTEJIHHOE OTHOIIIEHHE K COOECETHUKY U B KOPPEKTHOM (hopMe popMyIUpPOBATH CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOKO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) coBMecCTHAsl IesiTeJIbHOCTh:

MOHMMATh U MCHOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U UHIUBHUAYaJbHONU paOOThl MIPHU PEIICHUN OUOJIOTUYECKOM
po0emMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUs TPYIIOBLIX (OpPM B3aMMOJEHUCTBUS TPHU pEHICHUU Y4eOHOM
3a7a4H;

BBIOMPATh TEMATUKY W METOJIbI COBMECTHBIX JACHCTBUHN C yUETOM OOIIUX UHTEPECOB U BO3MOXKHOCTEHN KaXKI0ro ujieHa
KOJUJICKTHBA;

MIPUHUMATH LI€IM COBMECTHOW JIESITEIBHOCTH, OPraHU30BbIBATh U KOOPJIUHUPOBATH JICHCTBUS MO €€ JOCTHUKECHUIO:
COCTaBJIAThH TUIAH JCUCTBUH, paclpenessTh poiu C Y4€TOM MHEHUW yYaCTHHKOB, OOCYXXJIaTh pe3yJjbTaThl COBMECTHOU
paboTHI;

OIIEHMBAaTh Kauye€CTBO CBOErO0 BKJIaJ]a M KaXKJIOrO y4aCTHHKAa KOMaHAbl B OOIIMKM pe3yibTaT MO pa3padOTaHHBIM
KpUTEPUSIM;

npejiarath HOBbIE MPOEKTHI, OIEHUBATh UJEU C TTO3UIIUY HOBU3HBI, OPUTHHAIILHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJIATh IMO3UTUBHOE CTPATETHUUECKOE TMOBEJCHHUE B PAa3JIMYHBIX CUTYyalUsiX, MPOSIBISATh TBOPUYECTBO U
BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

OBJiajieHNe YHHBEPCATbHBIMH PEryJSITHBHBIMU AeHCTBUSIMH:

1) camoopranu3anus:

UCITI0JI30BATh OMOJIOTUYECKHUE 3HAHUS JJIS BBISBIICHUS MPOOJIEM U UX PEIICHUS B )KU3HCHHBIX U YI€OHBIX CUTYAIUsX;

BBIOMPATH HA OCHOBE OMOJIOTUYECKUX 3HAHUM 11€JIEBbIE U CMBICIOBBIC YCTAHOBKH B CBOMX JIEUCTBUSIX U MOCTYIIKAaX 10
OTHOUIEHHIO K )KUBOU MPUPOJIE, CBOEMY 3J0POBBIO U 3JJ0POBBIO OKPYKAKOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JAESATEIBHOCTD, BBISIBISATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH
coOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHOM JACSITEIbHOCTU U )KU3HEHHBIX CUTYaIUsX;



CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEIICHHS MpoOJIeMbl C YYETOM HMMEIOIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEMN U MPEANIOYTECHNN;

JaBaTh OLIEHKY HOBBIM CHTYallUsM;

paciupsATh paMKH y4eOHOTO MPEIMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUH;

JIeJ1aTh OCO3HAHHBIM BBIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OILICHUBATDH MTPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM SPYIUMLMU B PA3HBIX O0JACTIX 3HAHUH, MOCTOSHHO
HOBBILIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTUBBI B JIESATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJITATOB
LENSIM;

BJIAJCTh HABBIKAMU IIO3HABATENBHON pe(IEeKCHMM KakK OCO3HAHUS COBEPILIAEMBIX JEHCTBUA W MBICIUTEIbHBIX
IPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHMM, UCIIOJIb30BAaTh NMPUEMBI pedieKCUU ISl OLIEHKH CUTYallld, BHIOOpa BEPHOIO
peuieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUYKEHUIO;

IPUHUMATh MOTHBBI U @PTYMEHTHI IPYTUX MPU aHATIU3€E PE3YJIbTaTOB JI€ATEIbHOCTH;

3) npuHsATHE CeOs M IPYTUX:

OPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IPH aHAIM3€E PE3YIbTATOB IEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[TpenmeTHbie pe3ynbraThl ocBoeHHs nporpammbl COO no Guonornu Ha 6a30BOM ypOBHE BKIIIOUAIOT CIIEU(UYECKUE
s yueOHoro npeamera «buonorusy HaydHble 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI MO OCBOCHMIO, MHTEPIPETALIUU U
IpeoOpa30BaHUIO 3HAHUM, BUABI AESITEIBHOCTHU 10 MOJYYEHHUIO HOBOTO 3HAaHUS U NPUMEHEHUIO 3HAaHUU B Pa3IMYHbIX



Y4eOHBIX CUTYyallUsX, a TAKKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme nmpeameTHbie
PE3yNbTAThl IPEACTABIICHBI IO TO1aM O0YUYEHHUS.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTOo nipeamera «buonorus» ¢ 10 knacce N0MKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE€ M POJIM OHMOJOTMHM B CHCTEME HAy4YHOrO 3HAHMS €CTECTBEHHBIX HAYyK, B
(GbopMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKIIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHONW TPAaMOTHOCTH UYEJOBEKAa IS PEIICHUS
YKU3HEHHBIX 3a]1a4;

YMEHUE PACKPBIBATh COJEPKaHUE OMOJIOTHYECKUX TEPMHUHOB W TOHSTUHN: *U3Hb, KJIETKA, OPTaHU3M, META00IU3M
(oOMeH BemecTB W MPEBpAIEHUE SHEPIHH), TOMEOCTa3 (CaMOpPEryJsiius), YpOBHEBas OpraHU3allls KUBBIX CHUCTEM,
CaMOBOCIPOU3BEACHHUE (PEMPOTYKIIUSA), HACIEICTBEHHOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE;

yMEHHUE Wu3JaraTh OHOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHAsl, MYTAllMOHHAs, I[EHTpajbHas J0ormMa
MOJIEKYJIsipHOM Onosiorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBunoBa) u ydyenus (o mieHTpax MHOToo0Opasus u
MIPOUCXOXKICHUS KyIbTypHbIX pacTenui H. 1. BaBunosa), onpeaensTh rpaHUIlbl KX TPUMEHUMOCTH K )KHUBBIM CHCTEMAaM;

yMEHUE BIAJETh METOIaMH HAYYHOTO TIO3HAHUS B OMOJIOTHU: HAOIIOACHUE U OMMMCAHKUE KUBBIX CUCTEM, IIPOLIECCOB U
SBJICHUM, OpraHu3alus U IPOoBeAeHNE OMOOTHYECKOTO IKCIIEPUMEHTA, BBIJIBU)KEHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXy HUCCIEIyEeMbIMU BEJIMYMHAMHU, OOBSICHEHHE TOJYYECHHBIX PE3yJbTaTOB, HCIOJIb30BAHHBIX HAYUYHBIX MOHSITHH,
TEOpUH U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPU3HAKA BHUPYCOB, KIETOK MPOKAPHUOT M DBYKAPHOT, OJHOKIETOYHBIX H
MHOTOKJICTOYHBIX OpPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEMIECTB U TMPEBPAIECHUS DHEPTUU B KIETKE,
dboToCHHTE3a, IUIACTUYECKOTO M DHEPreTHYeCKOro OOMEHa, XEeMOCHHTE3a, MMHTO3a, MeWo03a, OIUIOAOTBOPEHUS,
Pa3MHOKEHU S, UHIUBUYAJIbBHOTO Pa3BUTHSI OpraHu3Ma (OHTOTEHE?);

yMEHUE TPUMEHSTh TMOJYyYCHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKHX IMPOIIECCOB U SIBIICHUMU, JJIS MPUHSATHUSA
MPAKTUYECKUX PEIICHUN B TMOBCEIHEBHOW >KM3HU C IENIbI0 oOecreueHrus O€30MacHOCTH CBOETO 3JI0POBbsl U 3I0POBBS
OKPYXKAIOIIUX JIIOACH, COONIOACHHS HOPM TPaMOTHOTO TIOBEJACHHUS B OKPYKAIOIIEH MPUPOTHON cpene, MOHMMaHHE
HEOOXOIMMOCTH HCIOJIb30BAHUSL JOCTHXKEHUUA COBPEMEHHOM OHOJIOrMM UM OWMOTEXHOJOTMH MJii PalMOHATbHOIO
MIPUPOIOIOIB30BAHUS;



YMEHUE pEIIaTh 3JIEMEHTAPHbIE T€HETHUYECKHE 3aJaul Ha MOHO- M JUTMOPHUJIHOE CKpPEUIMBAaHUE, CLEIJIEHHOE
HACJIEIOBAaHUE, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBAaHUS s NPEACKa3aHWUs HACJIEIOBaHHs TMPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OOPATOPHBIE U TPAKTUYECKHE paldOThl, COONIOAAThH MpaBuja MpU pabdoTe C y4eOHBIM U
Ja00paTOPHBIM 000PYTI0BaHUEM;

YMEHHE KPUTHYECKU OIEHUBATh U MHTEPIPETUPOBATH MH(OPMALIUIO OMOJOTMUECKOTO COAEP KAHUS, BKIIOYAIOIIYIO
NICEBJIOHAYYHbIE 3HAHUS W3 PA3JIMYHBIX HCTOYHHUKOB (CpelIcTBa MaccoBOM HWH(pOpPMAIMK, HAYyYHO-TIONYJISPHBIE
MaTepuabl), STHYECKUE ACTIEKThl COBPEMEHHBIX HCCIIE0BaHUIN B OMOIOTMH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaThb COOCTBEHHBIE NMUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 000011as OMOIOrHUECKy0 MHPOPMALUIO U3
HECKOJIbKUX MCTOYHUKOB, TPAMOTHO UCIOJIb30BaTh MOHITUIHBIN arapaT OMOJIOTHH.

[IpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOTO nipeamera «buonorus» ¢ 11 knacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE€ M POJIM OHMOJOTMM B CHCTEME HAy4YHOIO 3HAHMS €CTECTBEHHBIX HAYK, B
(OpMHUPOBAHNN COBPEMEHHOM €CTECTBEHHO-HAyUYHON KapTUHbBI MUpa U HAYYHOI'O MUPOBO33PEHUS, O BKJIAJI€ POCCUICKUX U
3apyOCKHBIX YUEHBIX-OMOJOTOB B pPa3BUTHE OHOJOTHH, (PYHKIIMOHATHHOW TPAMOTHOCTH YeJIOBEKa JUISl PEIICHHUS
KU3HEHHBIX 33]1aY;

YMEHHUE PACKPBIBATH COJAECpPNKAHUE OMOJIOTMYECKUX TEPMUHOB M MOHATHMA: BHJ, MOMYJISLUsA, T€HO(OH, SBOIIOLHUS,
JBIDKYIIME CUIIBI ((PaKTOPBI) SBOJIIOIMHU, MIPUCIIOCOOICHHOCTh OPraHU3MOB, BU1I000pa30BaHKE, IKOJIOTHYECKHE (DAKTOPHI,
HKOCHCTEMA, IIPOAYLEHThI, KOHCYMEHTBI, pEyLIEHThI, LIENTU MUTaHUs, IKOJIOTHYEeCcKasi MupaMuia, OMoreoueHos3, ouocdepa;

yYMEHHE U3JIarath OMoJIoruueckue Teopuu (3BosrournoHHas Teopust Y. [lapBuHa, CHHTETHYECKask TEOPHsI SBOJIIOLINHN),
3aKOHBI M 3aKOHOMEpHOCTH (3apoabiiieBoro cxoactsa K. M. Bbapa, yepenoBaHus TJIaBHBIX HamlpaBICHUH W TyTeH
ssomonuu A. H. CesepuioBa, yuenus o 6uocdepe B. U. Bepnanckoro), onpenensiTe rpaHUlibl UX MPUMEHUMOCTH K >KUBBIM
cucTeMam;

YMEHHE BJIAJIETh METOAAMH HAyYHOT'O TO3HAHUS B OMOJIOTHH: HAOIIOACHUE U OTIMCAHUE JKUBBIX CHUCTEM, IIPOIIECCOB U
SIBJICHUH, OpraHu3alys ¥ MpOBeJeHNE OMOIOTMUYECKOTr0 SKCIIEPUMEHTA, BbIIBUKEHUE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIY HCCIEIyeMbIMU BEJIMYMHAMU, OOBSICHEHHE TOJYUYEHHBIX PE3yJbTAaTOB, HMCIOJIb30BAHHBIX HAYYHBIX TMOHSTHM,
TEOPUH U 3aKOHOB, YMEHHUE JI€NIaTh BHIBOJIBI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJCNATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUSI OMOJOTHYECKIX 00BEKTOB: BUJOB, MOMYJISIUH, IPOIYIICHTOB,
KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OIEHO30B U IKOCHCTEM, OCOOEHHOCTH MPOIECCOB: HACIEICTBEHHOM W3MEHUYMBOCTH,
€CTECTBEHHOTO OTOOpa, BUAO0OpA30BaHUs, MPUCIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS JKOJOTHYECKHX (PaKTOPOB HA
OpraHu3Mbl, TIEPEHOCA BEUIECTB U MOTOKA SHEPTUU B SKOCHUCTEMAaX, aHTPOMOTEHHBIX M3MEHEHUN B IKOCHUCTEMAaX CBOEU
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUYECKUX ITUKIIOB B Onochepe;

YMEHHE MPUMEHSTH TMOJIyYeHHbIC 3HAHUA i1 OOBSCHEHUS OMOJIOTMYECKUX TMPOLIECCOB WM SBICHUM, ISl MPUHSITHS
NPAKTHUECKUX PEIICHWH B MOBCEIHEBHOW JKM3HM C IIENIbI0 OOecreueHus: 0€30MacHOCTH CBOETO 3/I0POBBS U 30POBbS
OKpPYKAIOIIMUX JIIOJIeH, COOJIIOJIEHUSI HOPM TPaMOTHOTO IOBEJAEHHUS B OKpY’KaloLled NPUPOJHOW cpele, MOHUMaHHUE
HEOOXOJMMOCTH UCTOIb30BaHUS TOCTHKEHUN COBPEMEHHOW OMOJIOTUH ISl palliOHAIILHOTO MPUPOAOIIOJIb30BAHNUS;

YMEHHME peIllaTh 3JIEMEHTapHbIe OHOJIOTMYECKUE 33/ayd, COCTABJIATH CXEMbl IEPEHOCA BELIECTB M JHEPruu B
AKOcUCTEMAax (LIeTU MUTaHUs);

YMEHUE BBINOIHATh JAOOPATOPHBIE U NPAKTUYECKHE padOTHI, COONIOAATH IpaBuia MpU padoTe C y4yeOHbIM U
71a060paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUUYECKU OLEHUBATh U MHTEPIPETHUPOBATh MHPOPMAIMIO OMOJIIOTUYECKOTO COJEPKaHusl, BKIIIOUYAIOIIYIO
NICEBAOHAYYHbIE 3HAHUS W3 Pa3IUYHBIX HMCTOYHHKOB (CpeACTBa MaccoBOM WHGOpMAIMK, HAYYHO-TIOMYJSPHBIE
MaTepuaibl), pacCMaTpUBaTh TI00ATBHBIE YKOJIOTHUECKHE TPOOIEeMbl COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO TTO3UIIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIE COOOIIEeHUs, 00001Iass OMOIOTHYECKYI0 UHPOPMAIUIO U3
HECKOJBKUX MCTOYHUKOB, TPAMOTHO UCIIOJIb30BaTh MOHITHIHBIN arapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uuppoBbIe
Ne i/ P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 0 05 https://m.edso00.ru/7f41c292
bubnunoreka LIOK
XK 1 1
HIBRIC CHETEME H X OpramHsatiis 0 https://m.edso0.ru/7f41¢292
. bubnnorexa [IOK
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 0 1 https://m.edsoo.ru/7f41c292
bubmmoteka IIOK
HKHSHEASATEILHOCTE KICTKH 6 0 0 https://m.eds00.ru/7f41c292
PasMHOXEHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubmmnoreka [HOK
5 0 1
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M MU3BMEHINMBOCTD 8 1 15 bubnuoreka [{OK
OpTaHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnunorexa LIOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
but6mmoreka [IOK
PesepBHOE Bpems 1 0 0 https://m.eds00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 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
https://m.edsoo.ru/7f41c292

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne o/ P Konrpoabnbsie IIpakruueckue (pp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
bubnuoreka [{OK
1 OBOITIOIHOHHA GHOTIOTHA 9 1 2 https://m.edsoo.ru/7f41lcc74
5 Bo3HuKHOBEHNE U pa3BUTHE KU3HU Ha 9 0 1 bubnnorexa [JOK
3emie https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
3 OPrasH3Mbl  OKpYKAIOWas Cpea > 0 3 https://m.edsoo.ru/7f41cc74
bubnmorexa LIOK
4 Coo0111ecTBa ¥ DKOJIOTHYECKUE CUCTEMBI 9 1 0 https://m.edsoo.ru/7fA1ccT4
bu6nmorexa LIOK
P 2
> C3CPBIOS BpeMA 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 6



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
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTunueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edso0.ru/863e6122
01.09.2025 https://m.edsoo.ru/863e632a
MeTo/1b1 T03HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHue pa3TMYHBIX 1 0 0.5 bubmorexa HOK
P ' 08.09.2025  https://m.eds00.ru/863e6122
METOJIOB TIPY U3YYICHUHN
OMOJIOTUYECKIX 0OHEKTOBY
3 buonorunueckue cucremsl, MpoOLECCH 1 0 0 bubmuoreka [IOK
U UX U3y4YCHHE 15.09.2025  https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KieTku. Boja u 1 0 0 bubmmoreka IIOK
MUHEpaJIbHBIE COJIN 22.09.2025  https://m.edsoo.ru/863e674e
bubnunorexa LIOK
b . 1
° e, COCTaB H CTPOCHHE GenkoB 0 0 29.09.2025  https://m.edso0o.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
5 pabota Ne 1 «M3yuenue 1 0 05 bubnuorexa [IOK
KaTAIUTUYECKOU aKTUBHOCTH ' 06.10.2025  https://m.edsoo0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEPE aMUJIa3bI
WJTU KaTajiasbl)»
bubnunoreka LIOK
! yraesonet. Janner 1 0 0 https://m.eds00.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

13.10.2025

bub6nmoreka [IOK
8 Hywaentosbie kneiotsl. AT® 0 20.10.2025  https://m.edsoo.ru/863e6d5¢c
9 Hcropus n MeTo1bl U3y4eHHs 0 bubmmoreka [JOK
kietku. Kinerounas teopust 27.10.2025  https://m.edsoo.ru/863e6e88
10 Knerka kak nienocrHas xuBas 0
cucremMa 03.11.2025
CrpoeHnue 3yKapuoTUYECKOn
kietku. JlabopaTopHas padora Ne 2
«W3yueHue cTpoeHus KIEeTOK bubnuorexa [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
. 10.11.2025
OakTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAaHUE»
bu6nmorexa LIOK
12 OOMEH BEIECTE LI METAbOMH3M 0 17.11.2025  https://m.edso0o.ru/863e766¢
bu6nmorexa LIOK
13 dorocumes. Xemocires 0 24.11.2025  https://m.edso0.ru/863e7c98
. bubnuotexa [JOK
14 dmeprerueckuii oomen 0 01.12.2025  https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIETKU. [lenenue
KJIeTku. Muto3. JIlaboparoprast Bu6morexa LIOK
15 padora No 3 «Habmionenme mutosa b 05 08.12.2025  https://m.edso0.ru/863e7dc4
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha
TOTOBBIX MUKpPOIIpemapaTax»
16 buocuntes 6enka. Peakimst 0 bubmuorexa [{OK
MAaTPpUYHOI'O CUHTE3a 15.12.2025  https://m.eds00.ru/863e796e
17 Tpancnsus — 6nocuHTe3 Oenka 0 bubmuotexa [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

22.12.2025  https://m.edsoo.ru/863e796e
18 Hexnerounsie popMbl )KH3HU — 0 bubnmnoreka HOK
BUPYCHI 29.12.2025  https://m.eds0o.ru/863e7540
bu6nmorexa [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB 0 08.01.2026 https://m.edsoo.ru/863e81h6
o https://m.edsoo.ru/863e831e
. bubnuorexa [{OK
20 Meitos 0 12.01.2026 = https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue M pa3BUTHE MOJOBBIX
KJ1eTOK. OII0I0TBOPEHHE.
21 Jlaboparopuas padora Ne 4 05 bubmmoreka [JOK
«M3yueHne cTpoeHus MOJIOBBIX ' 19.01.2026 = https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»
29 WnauBuayanbHOe pa3BUTHE 0 bubmuoteka [IOK
OpraHU3MOB 26.01.2026  https://m.edsoo.ru/863e8436
93 I'enernka — Hayka o 0 bubmuorteka [IOK
HAaCJEACTBEHHOCTH U U3MEHYUBOCTH 02.02.2026 = https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTU HACIEIOBaHUS
24 MpU3HAKOB. MOHOTHOpUIHOE 0 Bubmmorexa [IOK
P ’ piA 09.02.2026 = https://m.eds00.ru/863e8878
CKpeIlMBaHUe
WTUOPUIHOE CKPEIIMBaHNE. 3aKOH
25 fe3a3ninf40ro HaiﬂI: OBaHMS 0 bubmorexa [TOK
A 16.02.2026 = https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CremieHHOe HaclieJOBaHNE
26 npu3HakoB. JlabopaTopHas pabora 05 bubmmoreka [JOK
Ne 5 «M3yueHne pe3ynbTaToB ' 23.02.2026  https://m.edso0.ru/863e8c60

MOHOTHOPHUIHOTO W TUTHOPUTHOTO



https://m.edsoo.ru/863e796e
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

CKpeUIMBaHus y Apo30(uiisl Ha
TFOTOBBIX MUKpPOIIPEIapaTax»

97 I'enetuka nosa. Hacnenosanue 1 0 bubmuorexa [JOK
IIPU3HAKOB, CLIETIJICHHBIX C [10JIOM 02.03.2026  https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacneacTtBenHas
M3MeHYuBOCTb. JlabopaTopHas

28 pabota Ne 6. M3yuenue 1 05 bubnuorexa [IOK
MOIU(DUKAITMOHHON H3MEHUNBOCTH, 09.03.2026 = https://m.edsoo.ru/863e8efe
MMOCTPOCHHE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»

Hacnenctennas ”3MEHYHBOCTb.

29 JlaboparopHuas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHaNM3 MyTanui y Apo3oduiisl Ha 16.03.2026  https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpEapaTax»

bu6nmorexa LIOK

30 Peteriia uenonera L 0 23.03.2026  https://m.eds00.ru/863e8d78
PesepBubIil ypok. O6006111€HIE IO

31 TeMe «HaciencTBEHHOCTD U 1 0

03.04.2026
W3MEHYUBOCTH OPTaHU3MOBY
bubnunorexa LIOK

32 (CeneRIIA KaK HayKa i MpoLiece L 0 13.04.2026 = https://m.edso0o.ru/863e9214

33 MeToabl 1 JOCTHIKEHUS CEJIEKIIUN 1 0 bubnunorexa LIOK
pacTeHU U )KMUBOTHBIX 20.04.2026  https://m.edsoo.ru/863e9214

34 buorexHonorus Kak orpacib 1 0 bu6muoreka [JOK
MPOU3BOJICTBA 27.04.2026  https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOI'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
N bubnuoreka [{OK
L BOIIOLIHS H METOJIBL €€ H3YHCHILA L 0 0 02.09.2025 = https://m.edsoo.ru/863ea20e
5 Wcropus pa3BuTus npeacTaBieHuit 1 0 0 Bbu6mmoteka [JOK
00 3BOTIOIIUHU 09.09.2025  https://m.edso0.ru/863e9570
Buna: kputepuu u CTpykTypa.
[Tomynsiiust Kak Kak 3JIeMEeHTapHast
3 enuHuIa Braa .JlaboparopHas 1 0 0.5 buGnuorexa [IOK
' patop ' 16.09.2025 @ https://m.edsoo.ru/863e9cle
paborta Ne 1. «CpaBHEeHHE BUIOB 1O
MOP(}OIOTHUECKOMY KPUTEPHIO)
4 JIBroKy1iue cuisl (31eMeHTapHbIe 1 1 0 bubmuoteka [IOK
(aKTOphI) SBOTIOLIUN 23.09.2025  https://m.edso0.ru/863e99c6
N bubnuoreka [{OK
> Ecrectaenmbiii otoop 1 ero popuet L 0 0 30.09.2025  https://m.edsoo.ru/863e9da4
Pe3ynbTaThl 3BOTIOLINN:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
6 BU000pazoBanue .JlabopaTopHas 1 0 05 bubnuotexa [JOK
pabota Ne 2. «Onncanue ' 07.10.2025  https://m.edsoo.ru/863e9ed0
MPHUCTIOCOOICHHOCTH OpraHu3Ma U
€€ OTHOCUTEILHOTO XapaKTepay
but6mmoreka [IOK
! Hanpapieris MakposBomoLH L 0 0 14.10.2025  https://m.edsoo.ru/863e9fde
8 [Tyt Makpo3BOIIOIIHN 1 0 0 bubnuorexa [JOK



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

21.10.2025  https://m.edsoo0.ru/863e9cle
9 O60061eHne 1o TeMe 0 98.10.2025
10 Ucrtopus xxu3nu Ha 3emiie 1 METObI 0
e€ u3ydeHus 04.11.2025
11 ['unore3bl NpoOUCX0XKAEHUS KU3HU 0 Bbu6muotexa [JOK
Ha 3eMieM 11.11.2025 @ https://m.edsoo.ru/863ea5a6
12 Pa3BuTue *u3HU Ha 3emiie 1o Apam 0 bubnuoreka [{OK
U TIepHoJiaM 18.11.2025  https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA.
13 [TpakTiueckas paborta Ne 1 05 bubnnorexa [JOK
«M3yueHne UCKOMaeMbIX OCTaTKOB 25.11.2025  https://m.edsoo.ru/863ea8bc
PACTCHHIA U KUBOTHBIX B
KOJUTCKITHSTX
14 CoBpemeHHas cucrema 0 bubmmnoreka HOK
OpraHUYECKOT0 MUpa 02.12.2025  https://m.edsoo.ru/863ea48e
15 DBOIONHS YEIOBEKA 0 bubmmoteka IIOK
(aaTpOTIOTEHE3) 09.12.2025  https://m.edsoo.ru/863eac2c
16 JIBuoxyiue cuibl (pakTopsl) 0 bubnuorexa [IOK
aHTPOIIOTeHE3a 16.12.2025  https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOIIOLUU 0
YelioBeKa 23.12.2025
18 UYenoBeveckue packl U MPUPOIHBIE 0 bubnuotexa [JOK
aJanTanny 4eJI0BeKa 08.01.2026 = https://m.edsoo.ru/863eaea2
PesepBHeIil ypok. O600IICHHE IO
19 TeMe «BO3HMKHOBEHHE U Pa3BUTHE 0 13.01.2026

JKA3HU Ha 3eMiie»



https://m.edsoo.ru/863e9c1e
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

2
0 DKoJoTrus Kak HayKa 0 20.01.2026
21 Cpenbl 00uTaHUs U HKOJIOTHYECKHE 0 bubnmnoreka HOK
(baxTops 27.01.2026  https://m.edsoo.ru/863eafec
AObuoTtndeckue (HaKTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
22 ACTCHHI U3 pa3HBIX MECT 1 bubmorexa [JOK
P P 03.02.2026  https://m.edsoo.ru/863eb10e
oburanusy. JlabopaTtopHas padora
No 4. «BnusiHue cBeta Ha pocT U
pPa3BHUTHE YSPEHKOB KOJICYCay
bubmuoreka [IOK
23 buomiieckne daxTopu: 0 10.02.2026 = https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapaAKTEPUCTUKU
nomyssitiun. [Ipaktudeckas pabora
24 No 2 <<H0HS‘ICT MJIOTHOCTHU 0.5 17.02.2026
TOMYJISIIIAK Pa3HbIX BUIOB
pacTeHuin»
bubmmoreka IIOK
25 Coob1uecTBa Oprani3MOs. 0 24.02.2026  https://m.edsoo.ru/863eb46a
26 DKOCHUCTEMBI U 3aKOHOMEPHOCTH UX 0 bubnuotexa [JOK
CYIIIECTBOBAHMSI. 03.03.2026  https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTeNIN YKOCHUCTEMBI.
27 DKOJIOTHIECKHUE THPAMUJIBI 0 bubmmorexa [JOK
y PAVIARL 10.03.2026 = https://m.edsoo.ru/863eb5fa
CsaoiicTBa 3xocucteM. Cykneccus
28 [IpupoaHbIe 3KOCUCTEMBI 0 17.03.2026
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 0



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

02.04.2026

30 buochepa — riobanpHas 1 bubnmnoreka HOK
IKOCHCTEMA 3eMJIU 15.04.2026 = https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl 21.04.2026  https://m.edsoo.ru/863ebd16

32 UYenosedecTBo B Ouocdepe 3emin 1 98.04.2026

33 CocymiecTBoBaHUE TPUPOJBI U 1 bubanorexa [JOK
YeJI0BEYECTBA 07.05.2026  https://m.edsoo.ru/863ebale
PesepBublit ypok. O60011I€HHE TEMBI

34 «Co000111eCTBa U DKOJIOTHYECKHE 1 98.05.2026
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME



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




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET: bubanorexka HHOK
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