MUWHHUCTEPCTBO NPOCBEHIEHUS POCCUMCKOM ®EJIEPAIIMA
MuHucTepcTBO 0011110 M NPOodecCHnoHATBLHOr0 00pa3oBanus PocToBckoii 001acTH

Yupasiaenue o0pazopanus AaMuHucTpauuu r. Hopomaxruncka

MBOY COII Ne 1

PACCMOTPEHO YTBEPXJIEHO

Y PEKOMEHJIOBAHO K YTBEPKICHHUIO HA nupexkrop MbOY COII No 1
3aCEeIaHuy NEJaroru4eCcKoro COBeTa PriGacosa AB
IIpotokon Nel ot «30» 08 2023 . ITpukas Ne 21 ot «01» 09 2023 1.

PABOYAS ITPOT'PAMMA

yuyeOHoro npeamera «buosorus»
(ba3oBbIil ypOBEHDb)
115t ooydaromuxcst 10 — 11 xkmaccoB

2023



MNOACHUTEJBHASA 3AIINCKA

[Tpu paspaboTke mporpamMmbl O OMOJOTHH TEOPETUYECKYI0 OCHOBY ISl OMpPEICICHHUS
NoJAX0J0B K (OPMUPOBAHUIO coAep:KaHUs ydeOHoro mnpenmera «buomorus» cocraBumm:
xoHuentyanbHble nosoxkeHns GPI'OC COO o B3auMo0OyCIOBICHHOCTH LEJIEH, COAEpKaHUsA,
pe3ynbTaToB OOy4YeHHs] U TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJOXKEHHUS 00
OOIIMX IIENIAX U MPHUHIIUIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHErO
obmero oOpazoBanus B Poccuiickoit ®denepanuu, a TakkKe TMONOKEHUS O crenuduke
Oouonoruu, €€ 3HAYCHWU B TO3HAHUU XKUBOW TMPHUPOABI M OOECIEUEHUHU CYIICCTBOBAHMUS
yenoBeueckoro obmiectBa. ComacHO Ha3BaHHBIM TOJIOKEHUSIM, OMPEACICHbl OCHOBHBIC
(GyHKIMH TPOrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma o 6moJIOruu JaET MPECTaBICHHE O 1eNAX, 00 00IIel cTpaTterun o0ydeHus,
BOCIIUTAHHUS M Pa3BUTHS OOyYarolIMXCsl CpeAcTBaMH YydyeOHoro mnpeamera «buomorusy,
ompesenseT o0s3aTeNIbHOE MPEIMETHOE CONEp)KaHUEe, €r0 CTPYKTYpPY, pacIlpelneieHHe 1o
pazzienam U TeMaM, PeKOMEHIYyeMYIO MOCIEeI0BATEIbHOCTh U3YUCHHsI YIEOHOr0 Marepuania ¢
y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKA 00pa30BaTebHOTO Mpoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJarOIIIXCSI.

B mporpaMMe mno OHMOJOTHHM TakKe YYUTHIBAIOTCA TpeOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANPEAMETHBIM W TPEAMETHBIM pe3yibTaraM oOy4deHHs B (popMHUpOBaHHU
OCHOBHBIX BHUJIOB YU€OHO-IIO3HABATEIHHOU JEATEIIbHOCTH/y4eOHBIX NEUCTBUN 00ydaromuxcs
110 OCBOCHUIO COJIEPKaHUs OUOIOTHYECKOTO 00pa30BaHuUsI.

B nporpamme no Ouonoruum (10—11 kmaccel, 6a30BbIii YpOBEHb) pEaIn30BaH MPUHIUI
IIPEEMCTBEHHOCTH B U3yYeHHWW OHOJOrMM, Omaromaps dYeMy B HEW MNpocMaTpUBaeTCs
HANpaBJICHHOCTh Ha Pa3BUTHE 3HAHU, CBI3aHHBIX C (POPMHUPOBAHMEM €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTAlM{A JIMYHOCTH, OSKOJOTUYECKOTO  MBIIICHUS,
NPEICTAaBICHUA O 340POBOM 00pa3e >KU3HU U OEpPEXKHBIM OTHOIICHHEM K OKpYKarouen
npupogHoi cpene. [loatomy Hapsagy ¢ u3ydeHHEM OOIEOMONOTHUECKHX TEOPHM, a TaKke
3HaHUW O CTPOCHHUH >KUBBIX CHCTEM Pa3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTpamMmMme Mo OHOJIOTHH Y/IeJICHO BHUMAHHUE MCIIOIh30BAHUIO TTOMYyYEHHBIX
3HaHWW B TIOBCEIHEBHON KW3HU [UIsl PEIICHUA TNPUKIAAHBIX 337ad, B TOM YHCIE:
npoUIaKTUKKA  HACIEACTBEHHBIX  3a00JICBaHM  4YEJNOBEKa,  MEIUKO-TEHETHYECKOTO
KOHCYJIBTUPOBAaHUs, OOOCHOBAaHUS  SKOJOTHYECKH  IIETIECOOOpa3HOr0  TMOBEACHUA B
OKpY’KaloIlel MPUPOIHON cpele, aHaIn3a BIUSHUS XO3SMCTBEHHOHN IESTEIHHOCTH YellOBeKa
Ha COCTOSIHUE MPUPOIHBIX H UCKYCCTBEHHBIX IKOCHUCTEM. YCHIICHUE BHUMAHUS K MPUKIATHON
HampaBJIeHHOCTH yudeOHoro mpeamera «buomorusy MPOAMKTOBAHO HEOOXOIUMOCTHIO
oOecrieueHrsT YCJIOBUW JJsl pEIIeHWsT OJHONW W3 aKTyaJdbHBIX 3aJad IIKOJIHHOTO
Ounosjoruyeckoro oOpa3oBaHUs, KOTOpas MpeAmnojaraer (GopMUpOBaHUE y OOyUYaIOIIMXCS
CIOCOOHOCTH aJanTHPOBAThCA K M3MEHEHHUSM IWHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHe cpemaHero oOmiero oOpa3zoBaHHs 3aHMMaeT BakHoe MmecTo. OHa
obecrnieunBaeT (GOpPMHUPOBAHUE Y OOYUYaIOIIUXCSl MPEACTABICHUN O HAyYHOW KapTUHE MHpA,
pacmmpsieT U 0000IIaeT 3HaHUS O JKUBOM MpuUpoae, €€ OTIMYUTENBHBIX NpPHU3HAKAX —
YPOBHEBOW OpraHM3allMd W JBOJIONUH, CO3MAET YCIOBHS IS TO3HAHUS 3aKOHOB JKHBOU
npupoasl, QopmupoBaHUS (DYHKIIMOHATBHOM TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO U
0e30macHOro 00pasa >KM3HU, FKOJIOTMYECKOTO MBIILJICHUS], [ICHHOCTHOTO OTHOIIEHUS K KUBOU
IIPUPOJIE U YETOBEKY.

bonbmioe 3HaueHne OWONOTHS WMEET TakKe [Jisl pEeIICHHWs BOCHMUTATENbHBIX W
pa3BUBAIOIIMX 3aJlad CpeaHEro oOImero o0pa3oBaHMs, COIMAIU3ANMN  OO0yYarOIIUXCS.
Wzyuenne Ouomoruu oOecTieyuBaeT yCIOBUS JUIsi (OPMHUPOBAaHUS HMHTEIUICKTYaJlbHBIX,
KOMMYHHUKAIIMOHHBIX U MH()OPMAIMOHHBIX HABBIKOB, ICTETHUECKOW KYIBTYPHI, CITIOCOOCTBYET
WHTETpaIi OMOJIOTUIECKUX 3HAHUH C MPEACTABICHUSIMHU U3 APYTUX YYeOHBIX MPEIMETOB, B
JacCTHOCTH, (U3WKH, XUMHUU U reorpaduu. Ha3BaHHBIE TOJOXKEHHS O TNpeAHA3HAYCHUH
yuebHoro npeameTa «brHomorus» cOCTaBUIM OCHOBY JIJISl OMPEEICHUS MOIX0I0B K 0TOOpY U
CTPYKTYPHUPOBAHUIO €T0 COCPKaHUS, IPEJACTABICHHOTO B MIPOTrPaMMe M0 OMOJIOTHH.

OT60p conepkanus yueOHoro npenmera «buosorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C TO3WIMH KyIbTYpOoCOOOpa3HOTO TOAXOAa, B COOTBETCTBHHM C KOTOPHIM OOydaroluecs
JOJDKHBI OCBOWTH 3HAHHMSI M YMEHUWS, 3HAYMMbIE i1 (OPMHUPOBAHHS OOIIEH KYIBTYpHI,



ONpENEISIIOIIME AJEKBaTHOE IIOBEJICHHE YEJOBEKAa B OKPYXKAIOLIEH NPUPOIHON Cpele,
BOCTpEOOBAHHBIE B MOBCEIHEBHOW >KU3HHM M MpaKTUYECKOU aearerabHocTH. Ocoboe mecTo B
ATOM CHCTEME 3HAHMH 3aHWMAIOT 3JEMEHTBHI COJAEP>KAHMS, KOTOpBIE CIYXaT OCHOBOW st
(dbopMupoBaHUsl TMPEICTABICHUNA O COBPEMEHHOH €CTECTBEHHO-HAy4yHOW KapTHHE MHpa U
[EHHOCTHBIX OPHEHTALUAX JMYHOCTH, CIOCOOCTBYIOIIMX TyMaHHM3AIMH OHOJIOTHYECKOTO
o0OpasoBaHuUs.

CIpyKTypupoBaHHE COACpXKaHWS Y4eOHOro Marepuana B MPOrPaMMe MO OHONOTHH
OCYIIECTBICHO C Y4ETOM NPHOPHTETHOTO 3HAYCHHUS 3HAHHI 00 OTIIMYUTENBHBIX 0COOCHHOCTSIX
KUBOM MPUPOIBI, O €€ YPOBHEBON OpraHM3aluy M 3BOMIOLNUU. B COOTBETCTBHM C 3THUM B
CTPYKType€ yueOHOro npeamMera « buosorush BbIIEIEHBI CIEIYIONIUE COEepPKaTeIbHbIE TMHUU:
«buonorus kak Hayka. MeTopl HAay4YHOTO O3HaHU», «KieTka kak OMoJoruueckas CUCTEMa,
«Opranusm Kak 6uonoruueckas cucreMay, «Cucrtema 1 MHOrooOpasue OpraHudeckoro Mupay,
«OBOITIOLMS )KUBOU MPUPOABDY, « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

Lenp m3ydyenus: yuyeOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJIQJICHUE
0OyYaroMMHCS 3HAHUSMU O CTPYKTYpHO-(YHKIIMOHATHHOM OpraHU3allMU KUBBIX CHCTEM
pPa3HOTro paHra U NpUOOPETEHUE YMEHUM UCIIONB30BaTh 3TH 3HAHUS ISl TPAMOTHBIX JI€UCTBUI
B OTHOIIIEHUU OOBEKTOB )KHBOU MIPUPOJIbI U PELICHUS PA3TUYHBIX KU3HEHHBIX MPOOIIEM.

JlocTrkeHre Lenu u3ydeHus ydeOHoro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE
o0ecreunBaeTcs peieHueM CIEIYIOMINX 3a/1a4:

OCBOEHHE OOYyYarOUIMMHUCS CHUCTEMBbI 3HAHUM O OHOJIOTMUECKUX TEOpUSX, YUYEHUSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, MPAaBUIIAX, CIYKAUUX OCHOBOM Il (POpMUPOBAHUS
NPECTABICHU O €CTECTBEHHO-HAYYHON KAapTUHE MHUpPA, O METOAaX HAy4HOro MO3HAaHU,
CTPOECHHMH, MHOTOOOpa3ud U OCOOEHHOCTSX >KMBBIX CHUCTEM Pa3HOIO YpPOBHS OpraHU3allMH,
BBLAAIOLINXCSA OTKPBITUAX U COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTUY;

dbopMupoBaHuE y OOy4YaIOMIMXCS MO3HABATEIBHBIX, MHTEIJIEKTYAJIbHBIX M TBOPUYECKHUX
CHOCOOHOCTEW B MPOIECCE aHalIW3a JAaHHBIX O MYTAX pa3BUTUS B OHOJOTMHM HAy4YHBIX
B3IISI/IOB, UAEH M MOAXOJ0B K U3YUEHHIO KUBBIX CUCTEM Pa3HOI'O YPOBHS OpraHU3AlINH;

CTAHOBJIICHHE Yy OOydYarommxcsi oOmeil KyJabTypbl, (YHKIMOHAJIBHOM TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH M OLIEHUBATh SIBICHHS OKPYXKAIOIIETO MUpPa KUBOM MPUPOJBI HA
OCHOBAHUM 3HAHUU U ONbITA, TOJYYECHHBIX NP U3YYEHUU OHOJIOTUY;

dbopMupoBaHue y oOydyaromUXCS YMEHHHM WJUTFOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKUX
3HAHMM B MPAKTHUYECKOM JEATEIbHOCTH YEJIOBEKAa, PA3BUTUM COBPEMEHHBIX MEAMIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTUIA;

BOCIIUTAaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTHU TMO3HAHUSI YEIOBEKOM >KHUBOW TMPUPOIBI,
HEOOXOIUMOCTH OEpEeKHOr0 OTHOIIEHUS K HeW, COOMIONEHUS OSTUYECKUX HOPM IpHU
IPOBEJICHUN OMOJIOTMYECKUX UCCIIEA0BAHMIA;

OCO3HAHUE LIEHHOCTU OMOJOTMYECKUX 3HAHUM JUIsl OBBIIICHUS YPOBHS 3KOJIOTMYECKOU
KYJABTYPBL, U151 POPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE NTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCEAHEBHOM >KM3HU JISI OLEHKH
MOCJE/ICTBUA CBOEW AEATENBHOCTH IO OTHOIIECHHUIO K OKpY)KaIoIIeW cpene, cOOCTBEHHOMY
3/I0POBBI0, 00OCHOBAHUE U COOITIONCHUE MEP MPOPUIAKTUKHU 3a00I€BaHUM.

B cucteme cpennero obuiero oopazoBanus «buonorusy, nzydyaemas Ha 6a30BOM ypOBHE,
ABJIIETCST 003aTEeNIbHBIM YUYEOHBIM MPEIMETOM, BXOASIIMM B COCTaB IPEIMETHOM O0JiacTu
«EcTecTBEHHO-HAYYHbIE PEIMETHD.

st uzydenust Ouosiaoruu Ha 6a30BOM YpPOBHE CpeHETO 00111er0 00pa30BaHUs OTBOJUTCS
68 vacoB: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kinacce — 34 gaca (1 yac B Heneio).



COAEPXKXAHUE OBYYEHUA
10 KITIACC

Tema 1. buosorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U IPYTHMHU
€CTECTBCHHBIMH HayKamH, (Qmiocoduei, dTUKOW, ICTETUKOW W TpaBoM. Poib Ouonoruu B
dbopMupOBaHUU COBPEMEHHON HAy4YHOU KapTUHBI Mupa. CrucTeMa OMOJIOrMYeCcKUX HayK.

Metonpl o3HaHMS KUBOM TIPUPOIBI (HAOMIONEHNE, SKCIIEPUMEHT, ONMCAHNEe, U3MEPEHHE,
KJaccuukams, MoJETMpPOBaHNE, CTATUCTHYECKass 00paboTKa JaHHBIX).

JleMoHCTpanuu:

[Toprpersr: Y. lapsun, . Mennens, H. K. Konsuos, k. Yorcon u @. Kpuxk.

TaOnuup! v cxembl: «MeTo/bl TO3HAHUS KUBON MPUPOIBI.

JlabopaTopHble M IpakTHYeCKUe padoThI:

[Ipaktnueckass padora Ne 1. «lMcmonb30BaHHE pa3NMYHBIX METOAOB NpPU H3YYEHUU
OMONIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cHCTEeMbI M X OPraHU3alUA.

XKusbie cuctembl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus ouonoruu. OTiauuue >KUBBIX
CHCTEM OT HEOPTAHUYECKON ITPUPOBI.

CaoiicTBa OumocucteM HW UX pa3HooOpasue. YPOBHU OpraHu3aluv OHOCHUCTEM:
MOJIEKYJISIDHBIM,  KJIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIMA,  IOMYJISIHOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOT€OLIEHOTUYECKHI ), OMOCHEPHBIN.

JlemoHcTpanuu:

Tabnupl 1 cxeMbl: «OCHOBHBIE TPHU3HAKH KU3HW», «YPOBHU OpraHU3alUU >KUBOU
IPUPOABD.

O6opynoBanue: mojaeiab Mosiekyisl JJHK.

Tema 3. XMMH4YeCKUH COCTAB U CTPOCHHE KJICTKH.

XAMUYECKMH  COCTaB  KIETKM.  XHMHUYECKHE  DJIIEMEHTBI:  MAaKpOXJEMEHTHI,
MHKPOXJIEMEHTHI. BoJ1a 1 MUHEpAJIbHBIE BEIIECTBA.

@yHKIMM BOABI M MHUHEPAJBHBIX BEIIECTB B KieTKe. llomnepiaHrne OCMOTHYECKOTO
OanaHca.

benku. CocTaB u cTpoeHue 0elnKoB. AMHUHOKHUCIOTE — MOHOMEpHI OekoB. HezameHnnmblie
U 3aMEHHUMbBIC AMUHOKHCJIOTHI. AMHUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYphbl OEIKOBOI
MOJIEKYJIbI (ME€pBUYHAS, BTOPUYHAsA, TPETUYHAs M YETBEPTUYHAsI CTPYKTypa). XHUMHUYECKUE
cBolcTBa OenkoB. buonornueckue GyHKIIUNA OETKOB.

®depMeHThl — OHonorudyeckue karaiauzatopbl. CTpoeHue QepMeHTa: aKTUBHBIM LIEHTP,
cyoctparnas cneuupuunoct. Kodepmentsl. Buramunbl. Otauuus  (QepMEHTOB  OT
HEOPTaHUYECKUX KaTaJInu3aToOpPOB.

VYrneBoabl: MoOHOCaxapu bl (IT0KO3a, pud03a U 1e30KCUpu003a), Aucaxapuibl (caxaposa,
JaKTo3a) M ToJucaxapuibl (Kpaxmal, NIMKOTEH, LeJUTono03a). buonorndeckue (yHKUUAU
YIJIEBOJIOB.

Jlunuasl:  Tpurmuepuasl, (ocponunuasl, crepounsl. [uapodunbHO-ruAPOdHOOHBIE
cBoiicTBa. buonornyeckue GpyHkunu aunuaoB. CpaBHEHUE YITIEBOJIOB, OCIKOB U JUIUAOB KaK
MCTOYHUKOB HEPTUHU.

Hyxnennossie kucnorel: [JHK n PHK. Hykieornabl — MOHOMEpBI HYKIIEHHOBBIX KHCIIOT.
Crpoenne u pynkuuun JIHK. Crpoenue u ¢pynxuuum PHK. Bugst PHK. AT®: crpoenue u
byHKIUU.

[uronorusa — Hayka o kieTke. KiierouHas Teopusi — mpuMeEp B3aUMOICUCTBUSA HUIIEU U
(GakToB B HAyYHOM MO3HAHUK. MeToIbl U3yUEHUs KIIETKH.

Krnerka kak 1ienoctHas >xuBas cucrema. OOI1re NMpU3HaKK KJIETOK: 3aMKHYTAasi HapyKHast
MeMOpana, monekyinbl JIHK kak reneTrnueckuil anmnapar, Cuctema CUuHTe3a Oeka.

Tumbl KJIETOK: DJyKapuoTHUecKass U Mpokapuotruyeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTudeckoil kietku. Kiierounass crteHka Oakrepuil. CTpoeHHE SyKapHOTHUYECKOU
KJ1eTKH. OCHOBHBIE OTIIMYUS PACTUTEIBHOM, )KUBOTHOU U TPUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX (YHKIUU.
[Inazmatuueckas memOpaHa, e€ cBoiicTBa M (QyHKIuU. lluTomnasma u €€ opraHoOUbI.
OnnomeMOpannbie  opraHounabl  kietku:  OIIC, amnmapar  lonmpmku,  JTM30COMBI.
[lonyaBTOHOMHBIE ~ OpraHOMABI  KJIETKH: MHUTOXOHIpUHM, TuiacTtuiel. [Ipoucxoxnenue



MUTOXOHJIpUM U Tuiactud. Bunel mnactua. HememOpaHHble OpraHOMABI KJIETKH: pUOOCOMBI,
KJIICTOUYHBIA LIEHTP, LEHTPHUOIU, PECHUYKH, KIyTUKH. DYHKIMU OpPraHouJI0oB KIIETKHU.
Brurouenus.

SAnpo — perynstopHblil IeHTp kieTku. CTpoeHue siapa: saepHas 00010uKa, Kaproriazma,
XPOMAaTHH, SJIPBIILIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KIIETKE.

JleMoHCTpanuu:

[Toprpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. lneitnen, P. Bupxos, k. YorcoH, ®.
Kpuk, M. Yunkunc, P. ®pankmun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XUMHYECKUX JJIEMEHTOB B HEXHUBOW MPUPOAE,
«PacnpeneneHne XUMUYECKUX AIEMEHTOB B dKUBOU ITPUPOJIE.

Tabmuubl u cxembl: «llepuonnueckas TaOIMIA XUMHUYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOABI», «buocunres Oenka», «Crpoenne Monekyiasl Oenka», «CTpoeHue
epmenTay, «HyKICHHOBBIC KHCIOTHL I[HK» «CIpOCHHE MOJICKYIIBI ATCD» «CtpoeHue
JYKapHOTHICCKOH KICTKI», «CTPOCHHC JKUBOTHOM KIETKM», «CTpOCHHE pPaCTHTEIbHOH
KIETKH», «CTpOCHHE MPOKAPUOTUYECKON KIETKN», «CTpoeHHe Anpa KIETKW», «YTIEBOIbDY,
«JIunuaey.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpyIOBaHHE JUIsl MPOBEICHUS HAOIIONCHUH,
U3MEPEHHI, SKCIIEPUMEHTOB, MUKPOTIPENapaThl paCTUTEIbHBIX, >KUBOTHBIX M OaKTEePHATIbHBIX
KJIETOK.

JlaGoparopHble M IPaKTHYeCKUe PadOThI:

JlaGoparopnast pabora Ne 1. «M3yueHue KaTaauTUUYECKOW AKTUBHOCTH (DEPMEHTOB (Ha
IpUMEPE aMUJIA3bl UM KaTalas3bl)y.

JlaGoparopnast pabora Ne 2. «/3ydyeHue CTpoeHUs KIETOK PACTCHHM, >KUBOTHBIX H
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOITpENaparax U UX OMUCAHUE.

Tema 4. ’KuzHenessTeIbHOCTb KJIETKH.

OOMeH BellecTB, WIM MeTabonu3M. Accummisiusg (TiacTuyeckuid oOMeH) U
TUCCUMWISIUA (SHEPreTUYECKU 0OMEH) — JBE CTOPOHBI €MHOIO Mpolecca MeTadonIn3Ma.
Posb 3aKOHOB COXpaHEHUs BEUIECTB U SHEPTUU B IOHUMAaHUU METa0o0In3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHsbiii. Ponb depMeHTOB B 0OMeHe
BELIECTB U MMPEBPAIICHUHN SHEPTUH B KIIETKE.

dorocunte3. CBeroBass M TeMHOBas ¢as3el ¢doTocuHTe3a. Peakiuum Qorocunresa.
OddextuBHOCTh (oTOCHHTE3a. 3HAYeHUE (OTOCHHTE3a JUIsl KM3HM Ha 3emie. BausHue
yCIIOBUM cpeibl Ha (POTOCHHTE3 M CHOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTEHUI.

XemocuHTe3. XEeMOCHUHTE3UPYIOIUe OakTepuu. 3HAYCHUE XEMOCHHTEe3a ISl )KM3HU Ha
3emie.

DHepreTuueckuii oOMeH B  KjeTke. PacileryieHne  BEHIECTB, BBIICICHHE U
aKKyMYJUPOBAHHE SHEPIUU B KJIETKE. DTalbl SHEpreThueckoro oomena. [mukonus. bpoxxenue
u ero Buabl. KHCIOpPOAHOE OKHUCIEHHE, WM KIETOYHOE JbIXaHue. OKHUCIUTEIbHOE
bochopumupoBanue. IHHEeKTUBHOCTH IHEPTETUYECKOTO OOMEHA.

Peakiium marpuuHoro cuHte3a. lenernueckas wuHopmanus u JHK. Peanuzanms
TeHeTUYeCKOM MH(pOpMallMK B KIETKe. | eHeTuuecKuil Ko M ero cBoicTBa. TpaHcKpunuus —
maTtpuuHnblii cuaTe3 PHK. Tpancnsuusa — OuocunTes Oenka. Dramnbl TpaHcuauuu. KonupoBanue
aMUHOKUCHOT. Ponk pubocoM B OuocuHTe3€e Oenka.

Heknerounble Qopmbl ku3Hu — BuUpycbl. HMcropuss otkpeitus BupycoB (. M.
NBanoBckuit). OCOOEHHOCTH CTPOEHMSI W IKU3HEHHOTO IMKJIa BHUpPYCOB. bakrepuodaru.
bone3nn  pacreHui, KHUBOTHBIX W  4YEJIOBEKAa, BbI3BIBAEMBIE BUpycaMu. Bupyc
ummyHoneduira uenoBeka (BUY) — Bo3Oynurens CIIM/la. OO6parHas TpaHCKpUIILKA,
peBepTaza u unterpasa. [IpodunakTuka pacnpocTpaHeHUsI BAPYCHBIX 3a001eBaHUM.

JleMoHCcTpanMu:

[Toprpetsl: H. K. Konbuos, /. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupt u  cxembl: «Tunbel  nuranus», «Merabomuzm», «MUTOXOHAPUS,
«HepreTudeckuii ooMen», «Xmopomnacty, «Dorocuntesy, «Ctpoenue JJHK», «CtpoeHue u
dbyHKMOHUpOoBaHUe reHa», «CuHre3 Oenkay, «lenermueckuii kom», «Bupycsn,
«bakrepuodarny, «Crpoenue u >ku3HeHHbIM 1Wkia Bupyca CIIM/la, OGakrepuodaray,
«Pennukanus [JTHK».



Oo0opynoBanue: Monenu-anmmkanuu «Yasoenue JJHK u Tpanckpunuus», «buocunres
oenka», «CTpoeHne KIeTKn», Mozeab cTpykrypsl JJIHK.

Tema S. PazMHOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KneTounsrii 1uki, Uau >KU3HEHHBIM LUK KieTku. MuHTepdaza u mwuros. Ilponeccsr,
npotekatouie B uHTepdase. Peruukanus — peakuus marpuunoro cunrteza J{HK. Crpoenue
XpOMOCOM. XPOMOCOMHBIM Ha0Op — KapuoTum. JIUIUIOMIHBIA M TalJIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomarusl. L{utonornyeckrne 0CHOBBI Pa3MHOKEHUS U MHANBUAYAIBHOTO Pa3BUTHUS
OpPTraHU3MOB.

Jllenenune knerku — muto3. Cragum muto3za. Ilporecchl, MPOUCXOASIIME HA Pa3HbIX
CTaIUSIX MUTO3a. bOIOrn4eckuii CMBICII MUTO3A.

[Iporpammupyemasi rudesb KJIETKH — aroITo3.

@opMBl  pa3MHOXKEHHSI OpraHm3MoB: Oecronoe W nojoBoe. Buabl Oecrnonoro
Pa3MHOXKEHHUSI: JEJIEHUE HAJIBOE, IOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHHE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KJIOHUPOBAaHUE OPTaHU3MOB, €r0 3HAUYECHHE NS
CEJIEKLUU.

[TonoBoe pazMHOXKEHHE, €T0 OTIUYHS OT OECIOJIOTO.

Meiio3. Craauu meitosza. IIpoueccel, mpoucxonsinue Ha ctagusx menosa. [loBenenue
XpomMocoM B merno3e. KpoccuHrosep. buonornuecknii CMbICIT ¥ 3HAYEHUE MEHO03A.

["amerorenes — npouecc 0Opa3oBaHUs MOJIOBBIX KIETOK Y KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHUKHU U ssnyHuKH. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — raMer (CepMaro30u,
AWIIEKIETKAa) — CclepMaToreHe3 M oBoreHe3. (OCOOEHHOCTHM CTPOEHHUS SULEKIETOK U
criepmarozonaoB. Omiogoropenue. [laprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOreHE3). DOMOpPUOHAIIBHOE pa3BUTHE (IMOpHUOTEHE3).
Otarnbl AYMOPUOHATIBHOIO Pa3BUTUSL Y MO3BOHOYHBIX KMBOTHBIX: JPOOJICHHE, TacTPYJIALMS,
opranorene3. IloctamOpuoHanbHOE pa3BUTHE. TuUMBl MOCTAIMOPUOHAIBHOTO Pa3BUTHUS:
npsiMoe, HenpsMoe (JUYMHOYHOE). BnusiHue cpelbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI,
CIOCOOHBIE BbI3bIBATh BPOXKIEHHBIE YPOJICTBA.

Poct u pa3Butne pactrennii. OHTOT€HE3 [IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHU, CTaAUN
pa3BUTHSL.

JlemoHcTpanuu:

Tabnuubl 1 cxembl: «DOpMBI pa3MHOXKEHHSI OPTaHU3MOBY, «J[BOMHOE OMJIONOTBOPEHUE Y
LBETKOBBIX pACTeHUID», «BereraTuBHoe pa3MHOXKEHHE pacTeHUui», «JleneHue KieTku
OakTepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHE XpOMOCOMBIY, «KIETOUHBINA ITUKIDY,
«Permukanus JJHK», «Mutos», «Menosy, «lIpsamoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMTUTAOIINX U YeJIOBEeKa», « OCHOBHBIE CTAJIUM OHTOTEHE3a».

OOopynoBaHue: MHKpPOCKON, MHKporpenaparbl «CrepMaTo30Hibl MIIEKOIUTAIOLIEr0»,
«Siueknerka Miekonuraroomero», «KapnokuHes B KieTKax KOpenika JIyKa», MarHUTHas
MoJienb-anmukaius «/lenenue knetkun», mogens JJHK, moaens Mmeradaznoit XpoMOCOMBI.

JlaGopaTropHble M IPaKTH4YeCKUe PadoOThI:

JlaGoparopnas padota Ne 3. «HaGnroneHnre MuTo3a B KJIeTKaX KOHUMKA KOpPEIKa JTyKa Ha
TOTOBBIX MUKpOIIpenaparax».

JlaGoparopnass pabora Ne 4. «M3yueHuwe CTpOEHHS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. HaciiencTBEHHOCTH M M3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTuku. lMcropus pa3BUTUS TEHETUKU. Poib LUTONOTMU U
SMOpPHUOJIOTUU B CTAaHOBJIEHUM TE€HETUKH. BKIall pOCCHUUCKMX U 3apyOEKHBIX YUYEHBIX B
pa3BUTHE TIEHETUKU. MeToApl TEeHeTHKUW (TUOPUAOIOTHYECKU, UUTOTCHETUYECKUM,
MOJIEKYJIIpHO-TeHeThuYeCcKkuil). OCHOBHBIE T€HETHYECKUE MOHATUA. [ eHeTnYeckas CUMBOJUKA,
UCIIOJIb3yeMasi B CXeMaX CKpEeIMBaHUM.

3aKOHOMEPHOCTH  HAacleloBaHUsl  MpPU3HAKOB, ycTaHoBileHHble [. Mennenem.
MoHorubpuaHoe CKpelrMBaHue. 3aKOH €IMHO00pa3usi TUOPUAOB MEPBOTO IMOKOJEHUS.
[IpaBuno noMuHUpPOBaHMS. 3aKOH pacllIeIUIEeHUs MPU3HAKOB. [HMOTE3a YHMCTOTHI TaMET.
[TonHOE ¥ HEMOJIHOE TOMUHUPOBAHHUE.

JuruOpuaHoe CKpelluBaHWe. 3aKOH HE3aBUCUMOIO  HACJIEAOBAHHUS  PHU3HAKOB.
[{uToreHeTnyeckre OCHOBBI JAUTMOPHUIHOIO CKpPEIIMBAaHMS. AHAIU3UPYIOIIEE CKPEIIMBaHUE.
Hcnonb3oBaHne aHAIU3UPYIOLIETO CKPEIMBAHUS JIJIs1 ONPEACIICHNs] TEHOTUIIA OCOOH.

CuernienHoe HacnenaoBaHue npu3zHakoB. PaGora T. Moprana mno ClerIeHHOMY
HacJe0BaHuIo0 reHoB. Hapylienue cuenyieHusi TeHOB B pe3ylibTaTe KPOCCUHTOBEPA.



XpOMOCOMHAasl TEOPHUS HACIEACTBEHHOCTH. | EHETHYECKUE KapTHI.

['eHeTrka nosia. XpoOMOCOMHOE OIpPEAEIICHHUE MOJIa. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
[omorameTHsle W rereporameTHble OopraHu3mbl. HacnenoBaHue INpPU3HAKOB, CLEILICHHBIX C
ITOJIOM.

M3menunBoCcTh. Buapl M3MEHUYMBOCTH: HEHACIEACTBEHHAsT W HACIEACTBEHHas. Poib
cCpeasl B HEHACHIEACTBEHHOM  M3MEHYMBOCTU. XapaKTEepUCTUKAa  MOAU(DUKAIIMOHHOU
W3MEHYMBOCTH. BapuanmoHHBIN psii U BapuanMOHHas Kpuas. Hopma peakuuu mnpu3Haxa.
KonmnuecTBeHHbIE M KaueCTBEHHbIE TMPU3HAKM M UX HopMa peakuuu. (CBoicTBa
MOTU(UKATMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, WM TeHOTUIIMYECKAs], I3BMEHYMBOCTh. KOMOMHATUBHAS N3MEHYUBOCTD.
Meiio3 U 1NOMOBOM mpoLEecC — OCHOBA KOMOWHATMBHOM M3MEHYMBOCTH. MyTallMOHHAs
u3MeH4YnBOCTh. Krnaccudukaius MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIe. YacToTa u
OpUYUHBI MyTaluil. MyTtareHHbie akTOpbl. 3aKOH TOMOJIOTHUECKHUX PSAAOB B HACJIEACTBEHHOM
m3meHunBoctu H. M. BaBunosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABl T€HETUKH YEIIOBEKA:
TeHEaJIOTHYCCKUM, OJIM3HEIOBbIN, ITUTOTCHETUYCCKUM, OMOXMMHYECKUN, MOJCKYISIPHO-
reHeTudeckuii. COBpPEMEHHOE OIpENEIEHUE TE€HOTHNA: IOJHOTEHOMHOE CEKBEHHUPOBAaHHUE,
TeHOTUIUPOBaHUE, B TOM uwucie ¢ nomonisto [I1[P-ananu3a. HacnencrBenusie 3a0osieBaHus
YeJlOBEeKa: TEHHble OO0Je3HH, OOJIE3HM C HACJIEACTBEHHON MpeapacrojoKE€HHOCTHIO,
XpoMocoMHbIe Oonie3Hu. CoMaTudeckue M TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBL 370pOBOTO 00pa3a KU3HU, JUATHOCTUKH, TPO(DUIAKTUKYI U JICYEHUSI TeHETUYECKUX
Oone3Held. MenuKo-reHeTUYeCKOe KOHCYJAbTHPOBAaHUE. 3HAYEHHE MEIUMLMHCKON T'€HETUKH B
NPEeIOTBPAILICHUH U JICUEHUH TeHETUYECKUX 3a00JIEBaHUI YEJIOBEKa.

JlemoHcTpanMu:

[Hoptpetsi: I. Mennens, T. Mopran, I. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuos.

Tabnuupl n cxeMbl: «KMOHOTMOPHUIHOE CKPEIIMBAHUE U €r0 UTOT€HETUYECKAs] OCHOBAY,
«3aKOH pacClICIUIEHUss M €r0 LUTOTCHETHUYECKAas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«/Iurnbpugnoe ckpemmBanuey, «LlUTonornyeckre OCHOBBI JAUTMOPHUIHOTO CKPEIIMBAHUS»,
«Mernos», «BzauMoaencTBre aJUIeIbHBIX T€HOBY, « eHETUUECKHUE KapThl PACTEHUH, ’KUBOTHBIX
U 4enoBeka», «[eHernka mosna», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUIEHHOTO C ITOJIOMY,
«Kapuotunel uenoBeka U IKUBOTHBIX», «Bumbl u3MeHunBocTH», «MonudukanumoHHas
M3MEHUMBOCTHY, «HacnenoBanue pesyc-pakropa», «l eHeTHKa rpymni KpoBu», « MyTanmoHHas
U3MEHYUBOCTD.

OObopynoBanue: Monenu-anuMkanuu «MoHorubpunHoe ckpemmBanue», «HemnomaHoe
JOMHHHUpOBaHUE», «JluruOpuaHoe ckpemuBaHuey, «llepekpéct XpomMocoM», MHUKPOCKON W
MuKponpenapar «Jlpo3zodpunay (Hopma, Myrauuu GopMbl KPbUILEB U OKPACKHU Teja), repOapuit
«I'opox moCeBHOW».

JlaGopaTropHble ¥ NPaKTH4YeCKUe PadOThI:

JlaGoparopnas padota Ne 5. «3yueHue pe3ynbTraroB MOHOTHOPUIHOTO U JTUTHOPUIHOTO
CKpEUIMBaHUA y 1p030(puiIbl HA TOTOBBIX MUKpOIpEnapaTaxy.

JlaGoparopnas pa6ora Ne 6. «M3yuenre MonupUKAIIMOHHON U3MEHYUBOCTHU, MMOCTPOCHHE
BAapUALIMOHHOTO PsAJla U BAPUALIMOHHON KPUBOW».

JlabopatopHass pabora Neo 7. «AHanu3z wmyTtaumii y Apo3oQuiabl Ha TOTOBBIX
MHUKPOIIpEnaparaxy.

[Tpaktuueckas padora Ne 2. «CocraBieHue u aHalau3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesexkuusi opranu3zMoB. OCHOBbI O0MOTEXHOJIOT M H.

Cenekius Kak Hayka M MPOLECC. 3apoXAEHNUE CENEKIUNA U ToMecTukanus. Yuyenne H. W.
BaBuioBa 0 LEHTpax MNPOUCXOKACHUS M MHOTrooOpasusi KyJIbTypHBIX pacTeHuid. LleHTpsl
IIPOUCXOKICHHS JOMAIIIHUX XKUBOTHBIX. COpT, MOpPOJa, IITAMM.

CoBpeMeHHbIE METOJIbI CeJIeKUUU. MaccoBbI U MHAMBUAYAIbHBIM OTOOPHI B CEIEKLIUU
pacTeHui u KUBOTHBIX. OIleHKa SKCTephepa. BIIM3KOpOICTBEHHOE CKpeIlIMBaHUe — UHOPUAMHL.
Uucras nuausa. CkpellMBaHUE YUCTBIX JUHUA. leTepo3uc, uaum rubpuaHas Ccuia.
HeponacrtBenHnoe ckpemuBanue — ayTopuauHr. OtnanéHHas ruOpuamzanus U e€ YCIexHu.
M CKyCCTBEHHBIM MYTAareHe3 W IOJIYYEHHUE TOJUIUIOUAOB. JIOCTHXKEHUS CEJEKUHUU PACTEHUM,
KUBOTHBIX 1 MUKPOOPTaHU3MOB.



buoTexHonoruss Kak OTpacib MPOHU3BOACTBA. [€HHAas WHXKEHEpHs. ITalbl CO3JaHUs
pexomOunantHot JIHK u Tpancrennsix opranusmoB. Knerounas wmmxenepus. Kierounsie
KYJIBTYPBI. MukpoknonanbHOE Pa3sMHOXEHUE pacTeHui. Knonnposanue
BBICOKOITPOJYKTUBHBIX CEJIBCKOXO35MCTBEHHBIX OPTraHU3MOB. OJKOJIOTMYECKHE W 3THYECKHE
npo6aembl. MO — renetnyecku MOau(GUIIUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toprpetsr: H. M. Basuiios, 1. B. Muuypum, I. /[. Kapneuenko, M. ®@. lBanoB.

Tabmnupl 1 cxemsr: Kapra «LIeHTpBI MPOUCXOKACHUS U MHOIOOOpA3Ms KyIbTYPHBIX
pacteHui», «I[lopoasl ToMalIHUX )KUBOTHBIX», «COpTa KYJIBTYpHBIX pacTeHUD», «OTnanéHHas
rubpuausanus», «Paborer akamemmka M. @. HBanoBay, «llomummonmus», «OOBEKTHI
onorexHonorun», «Kierounsle KylbTypbl U KIOHUPOBaHUE», «KOHCTpyupoBaHHE M MEPEHOC
TE€HOB, XpPOMOCOMY.

OOopynoBaHue: MyJSDKM IUIOJOB M KOPHEIUIONOB JHUKUX (DOPM M KYJIBTYPHBIX COPTOB
pacteHuil, repoapuii «CeabCKOX035MCTBEHHBIE PACTEHUSD.

JlabopaTopHble M IpakTHYEeCKUE padOThI:

Okckypeuss «OCHOBHBIE METOABI M JAOCTHIKEHHS CEJIEKIIMU PACTEHHH U KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, IIEMEHHYIO0 (epMy, COPTOMCIBITATENbHBIN yU4acTOK, B TEIUIMYHOE
XO035IUCTBO, JA00OPATOPUIO ArPOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. IBorOHMOHHAS OMOIOT M.

[Ipennoceulki BO3HUKHOBEHHUS BOJIIOLMOHHON TEOPUU. ODBOJIOLMOHHAS TEOPUS U €€
MeCTO B OMOJI0TMU. BiusiHue 3BONIIOIIMOHHON TEOPUU Ha Pa3BUTHE OMOJIOTHH U IPYTUX HayK.

CBuzerenbcTBa HBOMIOIUHU. [lasieoHTONOrHMYECKHE: MOCIENOBATENbHOCTD TOSIBICHUS
BUJIOB B TAJCOHTOJIOTMYECKOM JIETONMHCH, mepexonHble (opmbl. buoreorpaduueckue:
CXOJICTBO M paznuuue (ayH U (Haop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOACTBA M Pa3avyuMsi SMOPHUOHOB Pa3HbIX BHUJOB MO3BOHOYHBIX.
CpaBHUTENBPHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHBIC, PYAUMEHTApPHBIE OpPraHbI,
araBu3Mbl. MONEKYISIPHO-OMOXUMUYECKHUE: CXOJACTBO MEXAHMW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METAa0OJIMYECKHUX ITyTEH Y BCEX OPraHU3MOB.

OpomononHass teopuss Y. JlapBuna. lIpeanocpulKM BO3HUKHOBEHHS JAapBHHHU3MA.
JIBroKylmipe Cuibl 3BOJMIOUMKA  BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHUE MPHU
OTPaHUYEHHOCTH PECYPCOB, HEOIpeAeNéHHas H3MEHYMBOCTh, OOphOa 3a CylleCTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3BoitoIU (CTD) u €€ 0CHOBHBIC MOTOKEHUS.

MuxkponsBomntonus. [lomynsauus kak equHuIa BUAa U 3BOJIIOLUH.

JIBrokymne cuibl ((hakTophl) SBOJIIOLMHM BUAOB B Hpupoje. MyTallMOHHBIN mponecc u
KOMOWHATUBHAsE HM3MEHYMBOCTh. llomynmsunoHHbIe BOMHBI M Apeild reHoB. M3omsuus u
MUTPALIHSL.

EctecTBeHHBII 0TOOp — Hampamisitomui (paktop sBomonuu. PopMbl €CTECTBEHHOTO
orbopa.

[Ipucnoco0neHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Boitouud. [IpumMeps! npucnocoOneHuit
y Opraiu3MoB. ApoMop(o3bl U UAUOATANITALIMH.

Bun u BupooOpaszoBanue. Kpurepunm Bupa. OcHOBHblE (DOpMBI BHI000pa30BaHUSA:
reorpapuueckoe, SKOJIOTHYECKOE.

MakponsBomonus. @opmbl 3BOMIONMU: (PuileTUYECKas, AUBEPreHTHasi, KOHBEpreHTHas,
napauensHas. HeoOparuMocTh 3BONIOLUN.

[Ipoucxoxnenue OoT HECIEMaTU3UPOBAHHBIX MPEIKOB. [Iporpeccupyromnias
crieruanu3anus. AJanTuBHAs paguaiusi.
JleMoHCcTpaMu:

[Toprpetsr: K. JInnnei, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K. M. bap, O.
I'ekkenb, @. Mromep, A. H. CeBep1ios.

Tabmuubpl U cxembl: «Pa3BUTHE OpPraHMYECcKOro Mupa Ha 3emiie», «3apojbIlIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Dopmbl OOpsOBI 3a CyIeCTBOBaHHEY,
«EctecTtBeHHBIN 0TOOp», «MHOroodpasue coproB pacTteHuily, «MHoOroodpasue Mopos
YKUBOTHBIX), «[Tomynsuuny, «MyTanuoHHast U3MEHUYUBOCTDY, «Apomopdo3bly,
«Unuoananramumny, «O0mas nereHepanus», «JBrKyliue cuibl 3Boiouun», «Kapra-cxema



mapmipyta myremectBus Y. Jlapsunay, «boprba 3a cymectBoBanuey, «lIpucmocobmeHHOCT
opranu3moBy, «l'eorpaduueckoe Bu1000pa3zoBaHne», « IKOJIOTUIECKOE BUTO0OPA30BAHUE.

ObopynoBaHue: KOJUIEKIIHS HACEKOMBIX C PAa3IMYHBIMUA THUIIAMH OKPAacKu, HA0Op IUIONOB
U cemsH, Koyuiekius «lIpumepbl 3amMTHBIX MPUCTOCOONICHUN y KUBOTHBIX», MOJETh
«OCHOBHBIE HAaNpaBICHUS HBOJIOLUNY», O0bEMHas Mozelb «CTpOeHHE TOJIOBHOTO MO3ra
MIO3BOHOYHBIX».

buoreorpaduueckas kapra Mmupa, Kojuekuus «DopMbl COXPAaHHOCTH HCKOIAEMbIX
KUBOTHBIX M PacTeHUI», MoJeib anmukanus «llepekpéct XxpoMocom», BIaKHBIE Mpenaparbl
«Pa3Butne Hacekomoro», «Pa3BuTue IATYHmIKW», MUKpompemnapar «Jlposzoduna» (HOpMa,
MyTaluu (GOPMbI KPbUILEB U OKPACKH TENA).

JlabopaTopHble M IpakTHYeCKUe padoThI:

Jlaboparopnas padora Ne 1. «CpaBHeHuUE BHA0B 10 MOP(OIOTHIECKOMY KPUTEPHUIO».

JlaGopatopHast pabora Ne 2. «Omnmcanue mNpPUCIIOCOOIECHHOCTH OpraHm3Ma u eé
OTHOCHUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HnkHOBeHUE M Pa3BUTHE KU3HU Ha 3emue.

JloHay4HbIE TIPEJCTABICHUS O 3apOXKACHUM KU3HU. HaydHble THIIOTE3bl BOZHUKHOBEHUS
KU3HM Ha 3emiie: aOWOTeHe3 W MaHCIepMUs. XUMHYECKash dBOJIONHS. AOMOTEHHBIM CHHTE3
OPraHWYECKHX BELIECTB K3 HEOPraHMYECKUX. OKCHEPUMEHTAIBHOE IOATBEPKICHUE
XUMUYECKOW 3BoJfonnu. HavanpHbie 3Tambl Ononornueckoi sBomornuu. ['umoreza PHK-mupa.
®opMupoBaHHEe MEMOPAHHBIX CTPYKTYP U BOBHUKHOBEHHUE MPOTOKIETKH. [IepBbie KIETKU U UX
sBoOLMS. DOPMUPOBAHKE OCHOBHBIX IPYIIIT KUBBIX OPraHU3MOB.

Pasgutne xu3HM Ha 3emsie mo d3paM u nepuomaMm. Karapxen. Apxenckas u
nporepo3orickasi »pbl. [lameosolickas »pa u €€ MepUOAbl: KEMOPHUHCKHI, OPJAOBUKCKUH,
CUJIypUMCKHN, TEBOHCKNW, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3so30lickas 3pa U €€ MepUobl: TPUACOBBIN, FOPCKHM, METTOBOM.

KaitHo3oiickas spa u €€ nepuoibl: MaJICOTCHOBBIN, HEOT€HOBBIM, AHTPOTIOTEHOBBIMH.

XapakTepucTuKa KIMMara M TeOoJIOTMYEeCKUX IporeccoB. OCHOBHBIE 3Talbl 3BOIIOLUU
PaCTUTENBHOTO U XUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid U KUBOTHBIX. llosBieHue,
pacUBET U BHIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKkoro Mupa Kak OTpakeHHe 3BOJOLMH. OCHOBHBIE CHCTEMAaTUYECKUE
TPYIIIbl OPTaHU3MOB.

OBonronus 4enoBeKa. AHTpPONOJIOTHS Kak Hayka. Pa3BuThe mnpeicTaBiIeHUl O
IPOUCXOKICHUH 4YeloBeka. Meroapl u3ydeHus aHTpororeHe3a. CXOAcTBa W pa3inyus
YeJI0BeKa U )KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

Hewxyume cuibl  (dakTopel) aHTpororeHe3a. HacneacTBeHHas W3MEHYMBOCTH U
ecTecTBeHHbIH 0TOOp. OOIIecTBeHHbI 00pa3 >KU3HU, U3TOTOBJICHUE OPYIUd Tpyaa,
MBIIJIEHUE, PEYb.

OCHOBHBIE CTaJIMM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAJONUTEKH, UeloBEeK yMenblid,
Yenoek mnpsaMoxomsAmuid, YenmoBek HeaHAEpTAIbCKHM, YemoBek pasyMubld. Haxonxun
MCKOMAEeMbIX OCTATKOB, BPEMsI CYILIECTBOBAHUS, 00JIACTh PaCpOCTPAHEHUS], 0OBEM TOJIOBHOTO
MO3ra, 00pa3 KU3HU, OPYIUSL.

Yenoeueckue pacbl. OCHOBHbIE OOJBIINE pACHl: €BPOINEOUAHAs (€Bpa3uiicKas), HErpo-
aBcTpajiouJHas  (PKBaTopualbHasg), MOHIOJIOMAHas (a3uarcko-aMepukaHckas). Yeprbl
IPUCHOCOOJICHHOCTH TPEICTaBUTENICd YEJIOBEYECKUX pac K YCIOBUAM CYIIECTBOBAHUS.
EnuncTBo uenoBeueckux pac. Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. W. Onapun, C. Mumnep, I. FOpu, Y. [{apBuH.

Tabmuupl 1 cxembl: «Bo3nukHoBeHHe COTHEYHOM cUCTEMBI», «Pa3BUTHE OpraHuyeCcKOro
mupay, «PacturenpHas kietka», <«OKuBoTHas kineTtkay, «lIpokapuoTudeckas KieTkay,
«CoBpemMeHHasi CUCTEMa OpraHMYecKoro Mupay, «CpaBHeHHE aHATOMUYECKUX YEPT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOIMUYECKUX HAXOJ0K
MPEIKOB COBPEMEHHOIO YEJNOBEKa», «JllpeBHelmme monu», «ApeBHue monn», «llepsbie
COBpPEMEHHBIE JIIOAN», «YeI0BeueCKrue pach.

Oo6opynoBanue: wmyisiku «lIpoucxoxkaeHne yenoBeka» (OFOCTBI  aBCTPaJIONMUTEKA,
NUTEKaHTPOINa, HEaHePTAJIblIa, KPOMaHbOHIIA), CIENKHU WM N300paKEHUS KaMEHHBIX OpyIAuil
MEePBOOBITHOTO YeJIOBeKa (KaMHM-YOIIEPHI, pyOusia, ckpediia), TeoXpoHoJIorndeckas Tadauna,
KOJUTeKIMSA «POpPMbI COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHUI.

JlaGopaTropHble ¥ NIPaKTH4YeCKUE PadOThI:



[Tpaktuueckas padota Ne 1. «3ydeHne uCKomaeMpIx OCTaTKOB PACTCHHUM U KUBOTHBIX B
KOJUIEKLIUSX.

DKCKypcusi «IBOJIOIMUS OPTAHUYECKOTO MUpa Ha 3emMie» (B €CTECTBEHHO-HAYYHBIN WK
KpaeBeI4eCKUd My3ei).

Tema 3. Opranu3mbl U OKpPYKaOUIAf cpeaa.

OKoJIOTHsl Kak Hayka. 3aJadyd W pas3iesibl dKOJOTMHA. MeTonbl SKOJIOTHYECKUX
UCCJIEI0BaHUN. DKOJIOTMYE€CKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenapl  oOMTaHUsT  OpPraHMW3MOB:  BOJIHAs, HA3€MHO-BO3AYIIHAas, IIOYBEHHa,
BHYTPHOPraHU3MEHHAS.

Oxonoruueckue (axropsl. Krnaccudukaius skomorndeckux (HakTopoB: aOMOTUYECKHUE,
OMOTHUYECKHE U aHTpONOreHHbIe. JelicTBHEe IKOIOTHUECKHX (PaKTOPOB HA OPTaHU3MBI.

Abnotndeckne  (GakTOphl:  CBET, TEeMIeparypa, BIAKHOCTh.  DOTONEPHOAM3M.
[Tpucnocobnenust OpraHU3MOB K JACHCTBUIO a0MOTUYECKUX (PaKTOpOB. buonornueckue puTmel.

buotnueckue ¢aktopel. Bunmbl OMOTHUECKMX  B3aUMOJCHCTBHI:  KOHKYPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm, koonepaius, MyTyaln3M, KOMMEHCAN3M
(KBapTUPAHCTBO, HAaxJICOHMYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HaueHHe OHOTHYECKHX
B3aMMO/ICUCTBUMN JJIs CYIIECTBOBAHMS OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKUE XapaKTEPUCTHUKU mnonyasiuud. OCHOBHBIE IOKA3aTENIH TOIMYJISALIHNH:
YUCJIEHHOCTb, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, MHrpanus. JuHamuka
YUCJIEHHOCTH MOMYJSLUUU U €€ Perysuus.

JlemoHcTpaMu:

[Hoptpetsi: A. I'ym60abaT, K. ®@. Pynbe, O. ['exkerns.

TaOnuue! u cxembl: kapta «IIpupogubie 30HbI 3emuny», «Cpeabl 0OOUTaHUS OPraHU3MOBY,
«Dotonepuoauzm», «llonmynsiuum», «3aKOHOMEPHOCTH PpPOCTa YHUCICHHOCTH MOMYIISIUU
uH(py30pun-TyPenbkn», «lluniespie nenm».

JlaGoparopHble ¥ IPaKTH4YeCKUe PadOThI:

JlaGoparopnast padota Ne 3. «Mopdosorudeckue 0COOCHHOCTH PACTEHHM U3 Pa3HBIX
MECT OOUTaHU.

JlaGoparopnas pabota Ne 4. « Biusinue cBeTa Ha POCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckast padota Ne 2. «I[loacuét maoTHOCTH MOMYISAIUA pa3HBIX BUIOB PACTCHUI.

Tema 4. Cool1uecTBa U IKOJIOTHYECKHE CHCTEMBI.

CooOmectBo  opranu3smMoB —  OuoneHo3. Crpykrypsl  OuoneHo3a:  BHUAOBas,
IPOCTPaHCTBEHHAs!, Tpoduyeckas (nuiesast). Buapl-nomuHanTel. CBsi3u B OMOIIEHO3E.

Dkonoruyeckue cucteMbl (dkocuctemsbl). IloHsTHe 00 skocucTEME M OMOreoIeHO3E.
QDYHKIMOHAIbHBIE KOMIOHEHTBI 3KOCHUCTEMBI: MPOAYLEHThl, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopoT BemecTB M MOTOK 3HEPrUU B IKOcHcTeMe. Tpoduueckue (MHILEBbIE) YPOBHU
skocucTembl. [lumeBbie nenu u cetu. OCHOBHBIE MMOKa3aTeld SKOCUCTEMBI: OMoMacca,
OPOAYKIUS. DKOJOTMYECKHE MUpaMUAbl: MPOAYKIMH, YHMCIEHHOCTH, Onomacchl. CBOMCTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOPETYISIus, pa3Butue. Cykueccus.

[IpuponHbIE JIKOCUCTEMBI. JKOCHCTEMBI O03€p M PEK. ODKOCUCTEMA XBOMHOIO WIIH
IIMPOKOJIMCTBEHHOTO JIeCa.

AHTpONOre€HHBbIE IKOCHCTEMBI. ATPO3KOCUCTEMBI. YpOo3KocHucTeMbl. buonornueckoe u
XO3SIICTBEHHOE 3HAYEHHUE arpOdKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpasue kak ¢GakTop yCTOMUHUBOCTH dKocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTrO
pazHooOpa3us Ha 3emie.

VYuenune B. W. Bepnaackoro o Ouocdepe. I'panuiipl, coctaB U CTpykTypa Ounocdepsl.
Kupoe BemecTBO U ero (QpyHKIUU. OcoOeHHOCTH OMochephl Kak I00aTbHON 3KOCHCTEMBI.
JuHamudeckoe paBHOBecUe U oOpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB W OMOTCOXMMHUYECKHE LMKl JIEMEHTOB (yIiepoaa, a3oTa).
3oHanbHOCTh Onocdepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoeuecTBO B Oumocdepe 3emum. AHTpONOreHHble U3MEHEHUs B Ouocdepe.
[mo6asbHbIE HKOTOTUYECKHE MPOOTIEMBI.

CocymiecTBoBaHue MpupoAbl M 4yenoBedecTBa. CoxpaHeHHE OMOpa3zHOOOpa3usi Kak
OCHOBa yCTOW4YMBOCTU Ouocdepbl. OCHOBAa palMOHAIBLHOTO YINPABICHUS MPUPOAHBIMU
pecypcaMu U UX ucnoiib3oBanue. JJocTrmxennst OMONIOrUM U OXpaHa IPUPOJIBI.

JdeMoHCcTpaMu:

[Toprpetsr: A. [Ix. Terncnu, B. H. Cykau€s, B. 1. Bepnanckuii.



Tabnuue! u cxemsel: «IIumesbie nenu», «bUOLEHO3: cocTaB U CTPYKTypa», «IIpupoaHeie
coobmectBa», «llemu mnuTaHus», «Okomormyeckas nupamunay, «buochepa u uyemoBEKY»,
«JKoCUCTEMA IIMPOKOJIMCTBEHHOIO Jieca», «IDKOCHCTEMa XBOMHOIo Jjeca», «buoreHos
BOIOEMAY», «ArponeHo3», «lIpuMepHbIE aHTPONOreHHbIE BO3JIEUCTBHS Ha MIPUPOLY»,
«BaxkHeWre MCTOYHUKM 3arpsA3HEHMs BO3JyXa M I'PYHTOBBIX Boa», «IlouBa — BakHeumas
coctaBisomas o6uocdepr», «Dakrtopbl nerpaganuu  moun», «llapHukoBbIl 3ddexTy,
«®DakTophl PaJAMOAKTUBHOTO 3arpsizHeHust oOuocdeprr», «OO0mast cTpykrypa Ouocdepsi»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA 3kpaH Ouocheps», «KpyroBopor
ymiepona B 6uocdepe», «kKpyroBopot azora B mpupoze».

OobopynoBanue: MoJeb-alInKaus  «TunuuHele  OMOIICHO3BI», repOapuii
«PactutenbHble  cooOuiecTBay, Kojulekuuu  «buoneHo3», «Bpeaurenu — BakHEHUIINX
CEJIbCKOXO3SIICTBEHHBIX KYJABTYp», TepOapudl M KOJUIEKIMH PACTEHUHM M KUBOTHBIX,
NpUHALJIEKANIME K pPa3HbIM SKOJOTMYECKUM TIpylmaM OfHoro Buaa, KpacHas kHwura
Poccuiickoit  ®eneparuu, H300pakeHHs] OXpPaHAEMbIX BHUJOB PACTEHUHM M IKUBOTHBIX.



IINTAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHMUWSA ITPOT'PAMMBI 11O BUOJIOT'UHN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Commacho ®I'OC COO, ycraHaBnuBalwTCs TpeOOBaHUS K pe3yiabraraM OCBOCHUS
00y4aroIKUMHKCS TPOrPaMM CPEIHEro 00IIero o0pa3oBaHus: JUYHOCTHBIM, METANPEAMETHBIM U
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JIHMYHOCTHBIX PE3YJABTATOB OCBOEHHUS IpeaMera «buosorus» BbIIEICHBI
CJIEIyIOIIME COCTAaBJISIONIME: OCO3HaHWE OOYYaIOIIUMHCS POCCHUMCKOM  IpaskKJaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTA M CaMOOMPEEICHHUIO,
HaJIM4YUe MOTHBAIMU K OOYYEHUIO OHWOJIOTHM, LEJECHANPABICHHOE DPAa3BUTHE BHYTPEHHUX
yOexAeHUI JIMYHOCTH Ha OCHOBE KJIIOUYEBBIX IIEHHOCTEH M MUCTOPUUYECKUX TPAAMIIMI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBAThCS B
CBOCH JEATEIbHOCTH I[IEHHOCTHO-CMBICIOBBIMU  YCTAHOBKAMH, MPUCYUIUMU CHCTEME
Ouonoruyeckoro 00pa3oBaHUs, HAJIMYME HSKOJIOTHYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HECHHBIC IJIAHBI.

JIM4HOCTHBIE pE3yNIBbTaThl OCBOCHHS Ipeamera «buosorus» QOCTUTraroTCs B €IHHCTBE
y4eOHOM M BOCIUTATEIILHON JESTEIHLHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUHUCKUMHU
COLMOKYJIBTYPHBIMH, UCTOPUUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU, IPUHITHIMU B
oOlliecTBe MpaBUiIaMHd U HOPMaMHu TMOBEIEHUS U CIIOCOOCTBYIOT IpolieccaM CaMOIIO3HAHMS,
CaMOBOCHIIMTAHUSI U CaMOPa3BUTHs, PA3BUTHUSI BHYTPEHHEN MO3ULHH JUYHOCTH, MMATPUOTU3MA,
YBAXKEHUS K 3aKOHY W IMPABOIOPSAKY, YEJTOBEKY Tpyda M CTapUIEMy MOKOJIEHHIO, B3aUMHOIO
YBOXEHHS, OEpPEeKHOIO  OTHOIICHUS K  KYJIbTYpPHOMY  HACJIEIUI0 W TPAJAUIHIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepannu, IpUpOJEC U OKPYKAKOIIECH Cpelie.

JIn4HOCTHBIE pe3yNbTaThl 0CBOCHHUS yueOHOTO mnpeameTa «bruonorus AOMmKHBI OTpakarhb
TOTOBHOCTh U CITIOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS C(OPMUPOBAHHOM BHYTpPEHHEHN
MO3UIMEN JIMYHOCTH, CUCTEMOM IEHHOCTHBIX OpPHUEHTAlUMW, IO3UTHUBHBIX BHYTPEHHUX
yOeXJeHUN, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
paclIMpeHre )KM3HEHHOTO OMbITA U OMbITA JEATEIIbBHOCTH B MPOLECCE PeaIu3alii OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHON JEATEIIBHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:k1aHCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMM  OOYyYaromIerocss Kak akTUBHOTO W
OTBETCTBEHHOTO 4JIEHa POCCUUCKOTO OOIIECTRA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TMpPaB W OOS3aHHOCTEH, YyBAXKEHHME 3aKOHA W
MIPaBOIOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOU ACATEIHHOCTH MPHU CO3JAaHUU YUEOHBIX MPOEKTOB,
pelIeHNH YIeOHBIX U MO3HABATEIbHBIX 33/1a4, BHIITOJIHEHUH OUOJIOTHYECKUX IKCTIEPUMEHTOB;

CITIOCOOHOCTh  OTPEACHATh COOCTBEHHYIO TIO3WIMIO TI0 OTHOIICHHWIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YYUTHIBATh B  CBOMX JIEUCTBHSIX  HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUSI JIFOJIEH C pa3HBIMU YOSKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSIMU U COITUATIEHBIM
MIOJIOKEHUEM,;

TOTOBHOCTh K COTPYIHMYECTBY B TPOIECCE COBMECTHOTO BBHITIOJHEHUS YYEOHBIX,
MO3HABATEIbHBIX M MCCIENOBATEIbCKUX 33/1a4, YBAXKUTEIBHOTO OTHOIIECHHS K MHEHUIO
OTIMOHEHTOB TP OOCYKJICHUHU CIIOPHBIX BOITPOCOB OMOJIOTMUECKOTO COJEPKAHMUS;

TOTOBHOCTH K TYMaHUTAPHOM U BOJOHTEPCKOU JIESITEIBHOCTH;

2) NaTpUOTHYECKOr0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPaKIAHCKON HUIEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapo[y, YyBCTBAa OTBETCTBEHHOCTH Inepen PoamHOM, ropaocTy 3a CBOM Kpau, CBOXO
Ponuny, CBOM A3bIK U KYJIBTYPY, IPOILIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHWE K NPUPOAHOMY HACIEOUIO U MaMSATHUKaAM MPUPOJBI,
NOCTUXKeHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CrIOCOOHOCTh OIICHWBATh BKJIAJI POCCHMCKUX YYEHBIX B CTAHOBICHHE U Pa3BUTHE
OMONIOTHY, TIOHUMAHUS 3HAYCHHS] OMOJIOTUN B TMO3HAHWH 3aKOHOB MPUPOJIBI, B )KMU3HU YEJIOBEKA
1 COBPEMEHHOTO OOIIECTRA;



unerHass  yOexXJIEHHOCTh, TOTOBHOCTh K CilyXeHuro © 3ammure (OtedecTsa,
OTBETCTBEHHOCTb 3a €T0 CYyIbOy;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHME TYXOBHBIX LIECHHOCTEW POCCUICKOTO HAPO/Ia;

c(hopMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STUUECKOTO IMTOBEICHHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOSHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBCHHOE OTHOIIIEHUE K CBOUM pOAUTENSAM, CO3JAaHHI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO MPUHSATUS [IEHHOCTEH CEMENHOMN KU3HU B COOTBETCTBUM C TPAAUIMIMHU HAPOJIOB
Poccuu;

4) 3¢TeTHY€eCKOro BOCIIMTAHUSA :

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOUAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYy/a, 00IIeCTBEHHBIX OTHOIIICHHUIA;

MOHUMAaHHE SMOIMOHAJIBHOTO BO3/ICMCTBUS KUBOM MIPUPOIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKCHHMIO B Pa3HbIX BHAAX HCKYCCTBAa, CTPEMJICHHE MPOSBIISITH
KayeCTBa TBOPUYECKOM JINYHOCTH;

5) ¢usnyeckoro BocnUTAHUS, (OPMHPOBAHUS  KYJbTYPbI  3I0POBbS W
IMOLMOHAJIBLHOIO 0JIATOIOTYYHSsA:

MOHUMAaHUE U peajn3alus 3I0pOBOr0 M 0e30MacHOro oopas3a >KM3HU (370POBOE MUTAHUE,
COOJTIOZICHNE TUTUEHUYECKUX TIPaBUJl U HOPM, COQTAaHCUPOBAHHBIM PEKUM 3aHITHH U OTJIbIXa,
perynspHas (Qu3nyeckas aKTUBHOCTh), OEPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3MYECKOMY M IICUXUUYECKOMY 3/10POBbIO;

MOHUMAaHHWE IIEHHOCTH TMPAaBUJI HWHIUBUAYAJbHOTO M KOJUIGKTHBHOTO 0€301acHOro
MOBE/ICHUA B CUTYallUSX, YTPOXKAIOIINX 30POBBIO U JKU3HU JIIOJCH;

OCO3HAHHWE TOCTCACTBUM M HEMPHUATHS BPEIHBIX IMPHUBBIYEK (YIMOTPEOJCHUS aJIKOTOJIA,
HapKOTHKOB, KypECHHS);

6) TPy10BOro BOCIIUTAHMSA:

TOTOBHOCTH K TPY/y, 0CO3HaHHE IEHHOCTU MAaCTEPCTBA, TPYAOTI00HUE;

TOTOBHOCTb K  AKTUBHOM  JEATCIBHOCTH  TEXHOJIOTUYECKOM W COLMalIbHOM
HaIlpaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIFHO BBITIONTHATH
TaKyO JI€STEIbHOCTD;

UHTEpEC K pas3nuyHbiM cepam npodecCHuoHaATBLHON N1eITeIbHOCTH, YMEHHUE COBEpIIaTh
OCO3HAaHHBIN BBIOOP OyayIIei mpodeccun u peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpPa30BaHUIO Ha MPOTSHKEHUU BCEH
KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHUSA:

AKOJIOTUYECKH 11€J1eCO00pa3HOe OTHOIIECHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CylIECTBOBAHMUS,

MOBBIIIICHUE YPOBHS JKOJOTHUYECKOM KYIBTYPBI: NMPUOOPETCHUE OMbITa IJIAHUPOBAHMS
MOCTYNKOB U OIIEHKH UX BO3MOXKHBIX MOCTEACTBUI I OKPYKAIOLIEH CPEIbI;

OCO3HaHUE TI00AJIBLHOTO XapaKTepa SKOJIOTUUECKUX MPOOIEM U MyTel UX PeIICHUS;

CrIOCOOHOCTh UCIOJIB30BaTh MPUOOPETAEMBbIE NPU U3YYCHUHM OMOJIOTUM 3HAHUS M YMEHUS
MpU PEIICHUU MPOOJEM, CBA3AHHBIX C PallMOHAIBHBIM MPUPOIOTOIBL30BaHUEM (COOIIOICHNE
MpaBUJ MOBEACHUS B MPHUPOJIC, HANIPABICHHBIX HAa COXPAHEHUE PABHOBECUSI B AKOCHUCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, OnOChephI);

AKTMBHO€ HENPHUITHE ICUCTBUU, MPUHOCAIIUX BPEI OKPYKAIOIIEH HPUPOAHOM CpENe,
YMEHUE MPOTHO3UPOBATh HEOIATOMPHUATHBIC DKOJIOTHYECKUE MOCISACTBUS MPEITPUHIMACMBIX
JNEUCTBUM U NMIPENOTBPALLATH HX;

HaJIMYME PAa3BUTOTO SKOJIOTUYECKOTO MBIIUICHHS, SKOJIOTMYECKON KYIbTYypbl, OIbITA
NEATEIBHOCTH  DKOJIOTMYECKOM  HAmpaBI€HHOCTH, YMEHHUS PYKOBOJICTBOBATbCS HMH B
MM03HABATEJIbHOM, KOMMYHUKATUBHOW M COLHMAJIBHOM MPAKTUKE, TOTOBHOCTH K Y4YacCTHUIO B
MPAKTUYECKOMN ACATEIHBHOCTH SKOJIOTMYECKON HAITPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKu W OOIIECTBEHHOW WPAKTUKHA, OCHOBAHHOTO Ha JUAJOre KYIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJITYPHOM MHUPE;



COBEPIIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKON KYIbTYpPhI KaK CpPEACTBAa B3aUMOJICHCTBUS
MEX]Ty JIFObMH U TIO3HAHUS MHPA,;

NOHUMaHue crenuuKu OMONIOTUM KaK HayKHW, OCO3HaHHS €€ poju B (POPMHUPOBAHHUH
paIoHaJIFHOTO HAYyYHOTO MBIIIUICHHS, CO3IaHUH 1IEJIOCTHOTO MPECTABICHUS 00 OKpYKaroIeM
MHUpE KaK O eIWHCTBE TPUPOABI, YeJIOBeKa M OOIIeCTBa, B TMO3HAHWU TMPUPOITHBIX
3aKOHOMEPHOCTEH M pEIICHUH MTPOOJIeM COXpaHEHUS TIPUPOIHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTHUHU ISl COBPEMEHHOW IMBWIIM3AIMH: 00eCIIeUeHUS
HOBOTO YpPOBHS Pa3BUTHS MEIUIIMHBI, CO3AHUE MEPCIICKTUBHBIX OMOTEXHOJIOTHH, CTIOCOOHBIX
pelIaTh pecypcHbIe MPOOIeMbI Pa3BUTHS YEIOBEYECTBA, MOMCKA ITyTeH BHIXOAA U3 TIIOOATBHBIX
HKOJIOTHYECKHUX MPOOJIeM U 00ecTieueH s TIepexo/ia K yCTOMYNBOMY Pa3BUTHUIO, pallMOHAIBHOMY
MCTIOIH30BAHMIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH,

3aMHTEPECOBAHHOCTH B TIOJTYYCHUH OMOJIOTHYECKUX 3HAHWN B IEJSIX TOBBIIICHHS 00TIeH
KyJTbTypbl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIMOHAIBHOM
IPaMOTHOCTH O0yJarommxcsi, GopMupyeMoit pu u3ydeHUH OHOJIOTHH;

NOHUMaHWE CYIIHOCTH METOIOB ITO3HAHUS, HCIIOJNB3YEeMBbIX B C€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh IMOJydaeMble 3HAHWS [UIsl aHauu3a W OOBSICHECHUS SIBICHUM
OKPY)KAaIOIIEro MHUpa W TMPOUCXOJAMIMX B HEM W3MEHEHHWH, YMEHHE [enarh 000CHOBaHHBIC
3aKJIIOYCHHS] HAa OCHOBE HAayYHBIX (PAKTOB M HMMEIOMIMXCS JAHHBIX C IEJNBI0 TIOTY4YCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OWOJIOTMUECKUE 3HAHMS JJIsi PEIICHUS
po0JIeM B peasibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAyYHOW JIEATEbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCJIEIOBATENBbCKYIO ACSITENBHOCTh UHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIHOCOOHOCTh K HEMPEpPHIBHOMY OOpa30BaHUI0O M CaMOOOpPa30BAHMIO, K
AKTUBHOMY TIOJyYE€HHUIO HOBBIX 3HAHUM 1O OHUOJOTUM B COOTBETCTBUU C >KU3HECHHBIMU
MOTPEOHOCTSIMHU.

METAITPEAMETHBIE PE3YJIBTATDBI

MeranpeMeTHbIE pe3yJbTaTbl OCBOEHUSI YUEOHOro mpenMera «bHoNorusy BKIHOUYAIOT:
3HaYUMBbIE i1 (POPMUPOBAHHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA  MEKIUCUUIUIMHAPHbBIE
(MexxnpeaMeTHble) OOILIEHAYYHbIE MOHSTHS, OTPAKAIOMIME LEIOCTHOCTh HAYYHOW KApTUHBI
MHUpa U crenu(uKy METONOB TMO3HAHUSA, HCIONB3YEMBbIX B €CTECTBEHHBIX HayKaX (BEIIeCTBO,
SHEPrus, SBJICHUE, MPOLIECC, CUCTEMA, HAyYHbIN (PaKT, MPUHLMUII, TUIIOTE3d, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, WCCIEAOBaHUE, HAONIONEHUE, W3MEPEHHE, OHKCIEPUMEHT M JPYIrHX),
YHHUBEpCaIbHbIC Yy4eOHBIC NEHCTBUs (TO3HABaTeIbHbIC, KOMMYHHKATUBHBIE, PETYIATHUBHEIC),
obecneunBaromue  (popmMupoBaHue  (QyHKIIMOHATHLHONW  TPAaMOTHOCTU U COLMAJIBHOMN
KOMIETEHIIMM  OOy4aroluXcsi, CHOCOOHOCTh OOYyYarolUMXcsl HMCIOJb30BaTh OCBOEHHBIE
MEXIUCHIUTUTMHAPHBIC, MUPOBO33PEHYECKHE 3HAHUS M YHUBEpCAJIbHbIC y4eOHbBIE NEWCTBUS B
MTO3HABATENBHOM U COLIMATIBHOM NIPAKTHUKE.

MeTtanpeMeTHbIE PEe3yabTaThl OCBOCHMSI MPOTrpamMMbl CPEIHEro OOIIero oOpa30BaHMUS
JOJIKHBI OTPaXKaTh:

OBgJ1ajleHHe YHHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEJIbHBIMH 1€ CTBUSIMU:

1) 6a3oBbI€e JJOrHUECKHE TeHCTBHS:

CaMOCTOSTENIbHO (HOPMYJIUPOBaTh M AaKTyaJU3UpOBaThb MNpPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS (aHaau3a,
CUHTE3a, CpPaBHEHHMs, KiIacCHU(pUKalUU, OOOOIIEHMS), pPACKpPbIBATh CMBICI OHOJIOTHYECKUX
MOHSTH (BBIIEIATH UX XapaKTepHbIC MPU3HAKH, YCTAHABINBATH CBA3H C JPYTUMHU MOHITHIMH);

OMpENeNITh 1LeNId JEATEIbHOCTH, 3a7aBas HapaMmMeTpbl U KPUTEPUM HX JOCTHXKEHUS,
COOTHOCHUTD PE3yNbTaThl I€ATEIbHOCTU C IOCTABICHHBIMHU LIEIISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Il OObsICHEHUS (DaKTOB W SIBICHUM >KUBOU
MIPUPOIBL;

CTPOUTH JIOTUYECKUE pACCY)KIEHUs (MHIYKTHBHBIC, NEAYKTUBHBIC, MO aHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHSI B paCCMaTPUBAEMBIX SBICHUSIX, (DOPMyTUpOBaTH
BBIBOJIBI U 3aKITIOUCHHS,



IPUMEHATh CXEMHO-MOJIEIbHBIE CPEICTBA JJIsl TPEACTABICHUS CYIIECTBEHHBIX CBS3CH U
OTHOIIICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaKKe MPOTHBOPEUMH pPa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCSI MaTepUATBHBIX
Y HEMaTepUaJIbHBIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTH, OIICHHBATH COOTBETCTBHE PE3YIBTATOB IIEISIM,
OIICHHBAaTh PUCKH MOCIIEICTBUHN NEATECIHLHOCTH;

KOOPJIUHUPOBATh W BBHIMONHATH pPabOTy B YCIOBHSIX pPEATBHOTO, BHPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aWMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIUICHNE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEeM.

2) 0a30BBIE HCCJIEN0BATEILCKHE AeliCTBHSA:

BJIaJICTh HABBIKAMHU YY€OHO-HCCIICIOBATEIHLCKON M TIPOSKTHOU NEATEIHHOCTH, HaBBIKAMU
paszperieHus mpoobeM, CrIoCOOHOCTHIO M TOTOBHOCTBIO K CAaMOCTOSITEITFHOMY TIOMCKY METOJIOB
pEIIeHUs IPAKTHUSCKHUX 3aj1a4, MPUMEHEHHIO Pa3InIHBIX METO/IOB TIO3HAHHS,

UCTIOJIB30BaTh Pa3jMYHbIC BHUABI JCSITCILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUSA, €ro
MHTEPIPETAINN, TPEOOPA30BAHUI0 U MPUMEHEHHIO B YUCOHBIX CUTYaIHSIX, B TOM YHCIE TPH
CO3/IaHUHU YYEOHBIX U COIMATBLHBIX TPOCKTOB;

(dopMUpOBaTh HAYYHBIH THIT MBIIIJICHHS, BIaIETh HAyYHON TEPMHUHOIOTHEH, KIFOUEBBIMU
TIOHATHSMHU U METOJIaMU;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4d B OOpA30BATEIBHON NEATEILHOCTH U
KU3HCHHBIX CUTYaIUsX;

BBISIBJISITh [IPUYMHHO-CIICAICTBEHHBIE CBSI3M M aKTyallM3UpPOBaTh 3a/iady, BBIJIBUTAThH
runoresy e€ penieHus, HaxXOAUTh apryMEHThl JJIsl JI0Ka3arelbCTBa CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBAaTh TOJYYEHHBIE B XOJE PpEIICHUS 3a7auyd PE3yAbTaTbl, KPUTUUYECKH
OILICHUBATh UX JOCTOBEPHOCTH, IPOTrHO3UPOBATH UBMEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsM, OIIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IIEJICHANPABIECHHBIN MOUCK TMEpeHOca CPEACTB M CIIOCOOOB JEHCTBUSA B
po(eCCUOHANBHYIO CPEY;

yMETh TEPEHOCUTh 3HAHWUS B  T[IO3HABATEIBHYI0 U  MPAKTUYECKYl0  OO0JacTH
KUZHENIEATEITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTATh HOBBIE UJEH, MpeyiaraTh OPUTHHAIBHBIC TMOAXOAbl U PpEIICHUsS, CTaBUThb
mpoOJIeMbl U 3aJ1a4, JOMYCKAIOIINE aIbTEPHATHBHBIC PEIICHHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATHCSI B PA3IMYHBIX HMCTOYHWKAX HMH(OpMaIuu (TeKcTe yueOHOTro mocoOus,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OUOJIOTHUECKUX CIOBAPSIX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax maHHbIX, B VHTEepHeTe), aHaIM3MpoBaTh MHQPOPMAIMIO PA3IUYHBIX BHUJIOB U (HOpM
MPEICTABICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampoChl U MPUMEHSATH Pa3IUYHbIe METOABl IMPU TOUCKE U OTOOpE
Ouonornyeckor nHpopMaIu, HeoOXOIMMOM /JIs BHITIOJIHEHUS YI€OHBIX 3a7a4;

npuoOOpeTaTh OMBIT MCIOIb30BAHUA HH(DOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHUS PA3JTMUHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIbHYIO (opMy MpeACTaBiICHUS OHOJIOTUYECKOM
uHdopmaru (cxembl, TpaduKu, TMarpaMMbl, TAOIHIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIA $SI3bIK B Ka4eCTBE CpEACTBA MpuU paboTe ¢ OHOIOTHYECKOM
uH(dopMaIeil: MPUMEHITh XUMUYECKHe, (U3NUYECKUEe U MAaTeMaTUYECKUe 3HAKU M CUMBOJIBI,
dbopmynbl, ab0peBUaTypy, HOMEHKJIATYpy, HCIOJIb30BaTh U MPeoOpa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEICTBA HATJISAHOCTH;

BIQJICTh HaBBIKAMHM PpACIIO3HABAHUS MW 3aluThl MH(OpMaruu, WHHOPMAIMOHHOM
0€30I1acCHOCTH JIUYHOCTH.

OByajieHUe YHMBEPCAJbHBIMH KOMMYHUKATUBHBIMH JI€fiCTBUSIMU:

1) oOmenme:

OCYIIECTBISATh KOMMYHHKAITUU BO BCeX cdepax KU3HH, aKTHBHO YJaCTBOBATh B JIHAJIOTE
WM JUCKYCCHH TIO CYIIECTBY 00CYyKIaeMol TeMbl (yMEHHE 3aJ1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXICHUS OTHOCUTEIHHO BBINIOJIHCHHS TMpeIaraéMoi 3ajadd, YYUTHIBaTh HMHTEPECHl U
COTJIACOBAaHHOCTH MO3UIINN JPYTHX YYaCTHUKOB JUAJIOTA WIH TUCKYCCUN);



pacno3HaBaTh HeEBepOaJbHbIE CpPENCTBAa OOIECHHSA, MOHUMAaTh 3HAYEHHE COIMATbHBIX
3HAKOB, MPEANOCHIIOK BOBHUKHOBEHUSI KOH(QIMKTHBIX CUTYallUid, YMETh CMATYaTh KOH(DIUKTHI
U BECTHU NIEPETOBOPHI;

BIAQJIETh PA3JIMYHBIMU COCOOAMU OOIICHHUS U B3aUMOCHCTBUS, MOHUMATh HAMEPEHUS
JOPYTHUX JIIOJEH, NPOSBISATh YBAKUTEILHOE OTHOILIEHHE K COOECeIHUKY U B KOPPEKTHOU (hopme
(bopMyIHpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HUCIIOJIB30BAHHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHAas AeATeJbHOCTD:

NOHUMATh U HCIOJB30BaTh MPEUMYIECTBA KOMAaHIHON W MHAUBUAYaIbHOU pabOThl Mpu
pelIeHN OMOJIOTUYECKON TTPOOIIeMbl, 000CHOBBIBATh HEOOXOIMMOCTh MPUMEHEHHUSI TPYTIOBBIX
(dbopM B3aMMONIEUCTBHS MPU PEIICHUH YUEOHOMU 3a/1auH;

BBIOMpPATh TEMAaTUKy U METO/bl COBMECTHBIX JCHCTBUN C Y4ETOM OOIIMX MHTEPECOB U
BO3MOXHOCTEW Ka)KJI0TO YI€HA KOJIJIEKTHBA;

NPUHUMATh LIEJIM COBMECTHOW [EATEIIbHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
NEUCTBUS IO €€ JOCTHKCHUIO: COCTAaBISATH IUIAH JIEUCTBUN, PACHpPEACNSITh POJIU C YUETOM
MHEHUH y4aCTHUKOB, 0OCYKJIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OILICHUBATh KaY€CTBO CBOETO BKJIAJa M KAKJIOTO YYaCTHUKA KOMaH[bl B OOIIMM pe3yabTar
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npeaiaraTb HOBBIE MPOEKTHI, OLEHUBATh WJIECH C MO3WLHUH HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTHYECKON 3HAYUMOCTH;

OCYILIECTBIATh TO3UTHBHOE CTPATETMYECKOE IIOBEJICHHE B PA3JIMYHBIX CHUTyalUsX,
MIPOSIBIIATH TBOPUECTBO U BOOOpaXKEHHUE, ObITH HHUITUATUBHBIM.

OBJaieHre YHHBEPCAJIbLHBIMHU PEeryJIATHBHbIMU ACHCTBUSIMH:

1) camoopranusanmusi:

UCIIOJIb30BaTh OHOJOTUYECKHE 3HAHUS JJisi BBIIBICHUS TPOOJIeM U MX pEIICHHS B
KU3HEHHBIX U YUYCOHBIX CUTYaIUsIX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKHUX 3HAHUH 11€JIEBbIE U CMBICIOBBIC YCTAHOBKU B CBOUX
NEUCTBUSAX WM IMOCTYIKAaX MO OTHOLICHWIO K KUBOW NMPUPOJIE, CBOEMY 3JI0POBBIO U 3I0POBBIO
OKPYXKaroIINX;

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIIbHYIO JCSTEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTb U (POPMYJIUPOBATH COOCTBEHHBIE 3a7ayd B OOpPa30BATEIBHON JEATETLHOCTH H
AKU3HEHHBIX CUTYyallHsIX;

CaMOCTOSITEJIbHO COCTaBIISATH TUIAH PEIICHUsS TPOOIEMBbI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEITOUYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalLIHUsIM;

pacHIMpATh paMKH Y4E€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHH;

JieiaTh 0CO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CII0co0CcTBOBaTh (POPMUPOBAHHIO ¥ IPOSIBICHUIO IMPOKOIl SPYAHLIHI B Pa3HbIX 001acTsIX
3HAHM, MOCTOSTHHO MOBHIIIATH CBOM 00pa30BaTEIbHBINA U KYJBTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTbH, OLICHUBATh
COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIaJIETh HABBIKAMU MTO3HABATEIHHOU PE(ICKCUN KaK OCO3HAHUS COBEPIIAEMbBIX JIEHCTBHIA
U MBICIUTENBHBIX TMPOIECCOB, HUX pE3YJIbTATOB W OCHOBAaHUW, UCIIONb30BATh MPUEMBI
pedraexcuu A OIEHKU CUTYAIlNH, BBIOOpa BEPHOTO PEIICHUS;

YMETH OLIEHUBATh PUCKA U CBOEBPEMEHHO NMPUHUMATh PEIICHHS IO UX CHHXKECHUIO;

MPUHUMATh MOTHUBBI U APTYMEHTHI APYTHUX [PU aHAIU3E PE3YIBTATOB JACSATEILHOCTH,

3) npuHATHE ce0s U APYTUX:

MPUHUMATh ceOs1, TOHNMAasi CBOM HEIOCTATKU U JJOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTHUX [PU aHAIIU3E PE3YJIBTATOB JCSATEILHOCTH,

MPU3HABATh CBOE MIPABO U MPABO IPYTUX HA OLITUOKU;

pa3BUBaTh CIOCOOHOCTH TOHUMATh MHUP C TIO3UITUHU APYTOTO YETOBEKA.



HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbie pe3ynbTarhl ocBoeHus: mporpammbel COO no Ouonorun Ha 0a30BOM ypOBHE
BKJIIOYAIOT crienududeckue ans yaeOHoro npenmMera «buonorusy HaydHble 3HAHUS, YMEHUS U
CHOCOOBI JIEHCTBUH MO OCBOCHMIO, HMHTEpPHPETAMd U TNpeoOpa3oBaHHUIO 3HAHWUN, BHIBI
AESITEIbHOCTH 110 TMOJTYYSHHIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHUM B Pa3IMUYHBIX YYEOHBIX
CUTyallUsX, a TaKXK€ B peEaJbHbIX >KU3HEHHBIX CHUTYyallUsdX, CBSI3aHHbIX C Ouonorueil. B
IporpamMmme IpeIMETHBIE PE3YJIbTaThl IPEACTABICHBI IO roJaM 00yUEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS ydeOHoro mnpeamera «buonorus» 6 10 knacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHM O MECT€ W POJIM OMOJOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU COBPEMEHHOUN €CTECTBEHHO-HAYyYHOW KapTUHBI MHUpa U
Hay4YHOIO MHPOBO33PEHHS], O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
ouonoruu, GyHKIIMOHATHHONU TPaMOTHOCTH YeJIOBEKa JIsl pEIICHUS KU3HEHHBIX 3a71a4;

YMEHUE PACKPBIBATH COAEPKAHNE OMOJIOTMYECKUX TEPMUHOB U MOHSATHIA: KU3Hb, KJIETKA,
opraHusM, MeTa0oau3M (OOMEH BemIECTB W TPEBpAIlleHWe JHEPruHu), TOMeocTas
(camoperynsiiusi), YpOBHEBas OpraHM3alusl JKUBBIX CHCTEM, CaMOBOCIPOW3BEICHHE
(penponykuus), HaCIEICTBEHHOCTh, U3BMEHUNBOCTb, POCT U PA3BUTHE;

YMEHUE u3JlaraTb OHMOJOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAasd,
LEHTpaldbHasi JAOTMa MOJIEKYJsIpHON Owuoinorum), 3akoHsl (I. Menpnens, T. Moprana, H. U.
BaBuoBa) u ydeHus (0 HEeHTpax MHOrooOpasusi U MPOUCXOKIEHUS KyJAbTYpHBIX pacTeHuil H.
. BaBuiiosa), onpeAenaTh rpaHULbl KX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHUE BIAJIETh METOJAMU HAy4YHOIO MO3HAHUS B OMOJIOTMU: HAOIIOAECHHE W OMHCAHUE
KUBBIX CHCTEM, IPOLIECCOB M SIBICHHWI, OpraHu3auuss W MPOBEICHUE OMOJOTHYECKOTO
AKCIIEPUMEHTA, BBIJBUKEHUE THUIIOTE3bl, BBISBJICHUE 3aBUCUMOCTU MEXIY HCCIEAYEMbIMU
BEJIMYMHAMU, OOBSCHEHUE TMOJYYEHHBIX PpEe3YyJIbTAaTOB, HCIOJIb30BAHHBIX HAyYHBIX IMOHSATHUH,
TEOpH U 3aKOHOB, YMEHHE JI€TaTh BbIBOABI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIAENATh CYIIECTBEHHbIE NMPHU3HAKH BUPYCOB, KJIETOK MPOKAPUOT M SYKApHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU IMPOLIECCOB: OOMEHA BEIIECTB
Y IPEBPALLEHUS YHEPTUU B KJIIETKE, (POTOCUHTE3A, MJIACTUYECKOIO U SHEPreTUYECKOro OOMEHa,
XEMOCHHTE3a, MUT03a, ME03a, OIUIOIOTBOPEHUS, PA3MHOKECHHS, UHANBUIYaJIbHOTO Pa3BUTHS
opraHus3ma (OHTOTeHE3);

YMEHUE MPUMEHSAThH MOITYYEHHBIE 3HAHUS JIJIs1 OOBACHEHHs] OMOJOTMYECKHUX MPOLIECCOB U
ABJIICHUM, JJI TPUHATHS NPAKTUYECKUX PEUIeHUH B TIOBCEIHEBHOM JKM3HU C IEJbIO
oOecrieyeHus: 0€30MaCHOCTH CBOETO 3I0POBbS U 3[0POBBSl OKPYXKAIOIIUX JIFOJEH, COONMIOIEHUS
HOPM I'PaMOTHOTO MOBEACHUS B OKPYXKAIOIIEH MPUPOAHON cpesie, TOHUMaHUuE HEOOXOIUMOCTH
MCIIOJIb30BAHUS JOCTHKEHU COBPEMEHHOW OMOJOTMU U OMOTEXHOJIOTHM AJIS pAllMOHAIBHOTO
MPUPOAOIIOJIb30BAHMS;

YMEHUE pellaTh 3JeMEHTapHble TEHETHMYECKUE 3aJayd Ha MOHO- U JUTMOpPUIIHOE
CKpElLIMBaHUE, CLUEIJICHHOE HACIeJOBAaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIIUBAHUS
JUTSI IPEACKA3aHMs HaclIeqOBaHUS IPU3HAKOB Y OPTraHN3MOB;

YMEHUE BBINOJIHATH JIA0OPATOPHBIE U MPaKTUYECKHE padOThl, COOMIOAATH MpaBUiia MPHU
pabote ¢ yuyeOHBIM U J1abOpaTOPHBIM 000PYIOBaAHUEM;

YMEHUE KPUTHUECKM OLIEHHBATh W HMHTEPIPETHUPOBATH HHPOPMALUIO OMOJOTHYECKOrO
COJEP>KAHMSI, BKJIIOYAIONIYIO ICEBIOHAYYHBIE 3HAHMS W3 PA3IMYHBIX MCTOYHUKOB (CpeAcTBa
MaccoBO# MH(OpMAaINK, HAYYHO-TIOMYASPHbIE MaTepUalibl), STUYECKUE ACTIEKThl COBPEMEHHBIX
UCCJIEI0BaHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

yMEHHE Cco37aBaTh COOCTBEHHBIC TIHCbMEHHBICE M YCTHBIE COOOIIEHUS, 00001Ias
OMOJIOTUYECKYI0O HMHPOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN arnmapar OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yuyeOHoro mnpenmera «buonorus» ¢ 11 knacce
JOJIKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMM O MECTE€ W POJM OUOJOTMM B CHUCTEME HAyYHOTO 3HAHMUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI MUpa U
HAayYHOTO MHPOBO33PEHHUSI, O BKJIAJI€ POCCUICKUX U 3apyOeKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
Oounonoruu, GyHKIMOHAIBHONW IPAMOTHOCTH YEJIOBEKA JUIsl PEILICHUS KU3HEHHBIX 3a]1ay;



YMEHHE PAaCKPbIBATh COJEPKaHNE OUOJIOTMUYE€CKUX TEPMUHOB U MOHSATUMN: BUJI, TIOMYJISALIMS,
reHO(OH, DBOJNIONHUS, ABMXKYIIME CHIbl ((aKTOphl) SBOIIOLMH, IPUCIOCOOJICHHOCTh
OpraHu3MOB, BHJI000pa30BaHUE, JKOJOTUYECKHE (PAKTOpPbI, DSKOCHUCTEMA, MPOIYILIEHTHI,
KOHCYMEHTBI, PEAYLEHTHI, LIETIH MUTAHUS, SKOJIOTUYECKasi MUpaMua, OMoreoreHos, onocdepa;

yMEHUE Wu3Jararb Ouosiornueckue Teopud (dBononMoHHass Tteopuss Y. [lapBuHa,
CUHTETHUYECKas TEOpHUs SBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apoisiimieBoro cxoactsa K.
M. Bbapa, yepenoBaHus MIaBHbIX HampasieHUW U mmyTe 3Bomonuu A. H. CeBepiioBa, yueHus o
ouocdepe B. 1. Bepnajckoro), onpenesnsiTe IpaHUllbl UX IPUMEHUMOCTHU K KUBBIM CUCTEMaM;

YMEHHUE BIIaJIETh METOJaMU HAyYHOTO MO3HAHUS B OMOJOrMU: HAOIIONCHHE W OMHCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB M SBJICHWI, OpraHu3alus U MPOBEACHHE OUOJIOTHYECKOTO
HKCIIEPUMEHTA, BBIJBU)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCICIYEeMbIMU
BEJIMYMHAMH, OOBSICHEHUE MOIYYEHHBIX PE3yJAbTaTOB, HUCIONb30BAHHBIX HAYUHBIX MOHSITHM,
TEOpU U 3aKOHOB, YMEHHE JIeTIaTh BHIBObI HA OCHOBAaHUU TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIEC MPU3HAKU CTPOEHHUS OUOJIOTMYECKUX 0OBEKTOB: BUIOB,
NOMYJIALMKN, TPOMYIIEHTOB, KOHCYMEHTOB, pEIyIIEHTOB, OHWOT€OIEHO30B U JKOCHCTEM,
OCOOEGHHOCTH  MPOLIECCOB:  HACJIEICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOTo OTOOpa,
BUI000pa30BaHusl, MPUCIIOCOOIEHHOCTH OPTraHU3MOB, JEUCTBUS IKOJOTHUYECKUX (aKTOpOB Ha
OpraHU3Mbl, IEPEHOCA BEIIECTB U MOTOKA YIHEPTUU B IKOCUCTEMAX, AaHTPOTIOTEHHBIX U3MEHEHUI
B DKOCHUCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHUX IHKIOB B
ouocdepe;

YMEHHUE TMPUMEHSTH MOJyYSHHBIC 3HAHUS ISl 00BSCHEHUS OHMOJIOTMYECKUX MPOILIECCOB U
SABIICHUM, JJI8 TIPUHATUS TPAKTUYECKUX PEHICHUH B TIOBCEAHEBHOM JKU3HU C IIEJBIO
oOecrieueHus: 6€30MaCHOCTH CBOETO 3/I0POBbS U 3[I0POBBSI OKPYKAIOIIUX JIFOJEH, COOMIONEHUS
HOPM T'PaMOTHOTO IMOBEACHUSI B OKPYXKAIOIICH MPUPOIHOMN cpesie, MOHUMaHuEe HEOOXOUMOCTH
M CITIOJIb30BAHUS JOCTH>KCHUM COBPEMEHHOM ouonoruu LTS paIMoOHaIBHOTO
MIPUPOIOIIOIb30BAHMUS;

YMEHHUE pellaTh dJIEMEHTapHbIe OWOJIOTMUECKHE 3aJlaud, COCTABJISATh CXEMbl NEpeHoca
BEIIIECTB U SHEPTUH B KOCHUCTEMaXx (IIETH MUTAHMUS);

YMEHHUE BBINIOJHATH JIA0OpAaTOPHBIE M MPAKTUYECKUE padOThI, COONIONATh MpaBuja MpH
pabore ¢ yueOHBIM U Ja0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OILIEHHUBATh M HHTEPIPETHUPOBATH HHPOPMAIUIO OUOJIOTUYECKOTO
COJIEp>KaHMsI, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHMS W3 PA3IMYHBIX HMCTOYHUKOB (CpeicTBa
MaccoBOil HMH(OpMAaIUK, HAayYHO-TIONMYJSPHBIE MaTepualibl), paccMaTpUBaTh IIIOOAIBLHbBIC
HKOJIOTUYECKHE TIPOOJIEeMbl COBPEMEHHOCTH, (OPMHpPOBATH IO OTHOIICHHIO K HHUM
COOCTBEHHYIO IMO3UIINIO;

yMEHHE Co37aBaThb COOCTBEHHbIE IHCBMEHHBIE U YCTHBIE COOOIIEHHs, 00001mast
Ouonornyeckyro HMH(POpPMAIMI0O H3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIH30BATh
MTOHSITUMHBIN armapar OuoJoruu.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KosmmuecTBo yacos
DJIeKTpOHHbBIe (HU(POBbHIE)
n/ HanmenoBaHue pa3iesioB U TeM NPOTrpPaMMBbl Konrpoabubie | IIpakruyeckue
Bcero o0pa3oBare/ibHbIE Pecypchl
I padoThbI padoTsbI
1 buoinorus kak Hayka 2 0.5 bubnuoreka L1OK https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBI M X OpraHu3anus 1 bubnuotexa LIOK https://m.edsoo.ru/7f41¢292
3 XUMHUUYECKUM COCTaB U CTPOCHUE KIIETKU 8 1 bubmuoteka L{OK https://m.edsoo.ru/7f41¢292
4 KusHenearenbHOCTb KIETKHA 6 bu6mmoreka LOK https://m.edsoo.ru/7f41¢292
Pa3mHoxeHre 1 HHIUBUYAIbHOE Pa3BUTHE
5 AHBHIY P 5 | Bu6nmoreka LIOK hitps:/m.edsoo.ru/7f41c292
OpraHu3MOB
HacnencTBeHHOCTh U MU3MEHYHBOCTD
6 g 8 15 Bu6nmoreka LIOK hitps:/m.edsoo.ru/7f41c292
OpraHU3MOB
Cenexuus opranu3zmMoB. OCHOBBI OMOTEXHOJIOTUU 3 bubmmoteka I{OK https://m.edsoo.ru/7f41¢292
PeszepBHoe Bpemst 1 bu6mmoreka I{OK https:/m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34 0 4




11 KUIACC

KoaunuecTBo 4yacoB

Ne HaumeHoBaHMe pa3iesioB U TeM JuekTpoHHbIE (LM pPOBbIE)
KoHTpoJbHbI IIpakTnyeckue
n/m | MporpamMmmbl Bcero oOpa3oBareJibHbIE pecypchl
e padoThbI padoTbI
1 DBOIIOLIMOHHASA OMOJIOTUSA 9 1 bu6moreka LIOK https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHUE U pa3BUTHE KU3HU HA 3eMJIe 9 0.5 bubmuoreka [1OK https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYy>KaroIias cpeaa 5 1 bubnuoreka LIOK https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ DKOIOTMUYECKUE CUCTEMBI 9 bu6moreka LIOK https://m.edsoo.ru/7f41cc74
5 PesepBHoe Bpems 2 bubmuotexa LIOK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 a4 0 55

[NPOI'PAMME










HHOYPOYHOE IINTAHUPOBAHUE

10 KJTACC
N Kou-Bo 3
) JIEKTPOHHbIE IHU(PPOBbIE
Tema ypoka JacoB Jara P i pp
n/n o0pa3oBare/ibHbIE Pecypchl
Bcero
bu6mmoreka [IOK
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl O3HAHUS )KUBOM TPUPOJIBI.

) [Ipaktuyeckas padora Ne 1 «Mcrons3oBanue 1 bubnuorexa [JOK
Pa3IMYHBIX METOJOB IIPU U3YYEHUU https://m.edsoo0.ru/863e6122
OMOJIOTUYECKUX 0OBEKTOBY

3 buonornueckue cuctemspl, IPOLIECCHl U UX 1 bubnuorexa [IOK
H3y4eHUE https://m.edsoo.ru/863e6564

4 XUMHUYECKUH cocTaB KiIeTku. Boma 1 bubauoreka [IOK
MUHEpaJIbHbBIE COIU https://m.edsoo.ru/863e674e

bubaunoreka [IOK

5 b .C 0

CIIKH. LOCTaB M CTPOCHHE DCIIKOB 1 https://m.edso0o.ru/863e6b72
depMeHTBI — OMOJIOTHYECKHUE KaTaTH3aTophI.

6 JlaboparopHas padora Ne 1 «3ydeHue ) bubmuotexa [IOK
KaTaJIUTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha https://m.edsoo0.ru/863e6b72
MIpUMEpE aMIJIa3bl UK KaTaaasbl)»

bub6mmoreka [IOK
7 Vi I
PICBOABL. JHITHAR ! https://m.eds00.ru/863e6870
bu6moreka [IOK
H . AT®

8 YIJICHHOBRIC KHCIOTRL I https://m.edsoo.ru/863e6d5c

9 Hcropust u MeTOABI N3Y4EHUS KIETKH. ) bubmuotexa [IOK
Knerounas reopus https://m.edsoo.ru/863e6e88

10 Kietka xak niemocTHas )kuBasi cucteMa 1
CrpoeHune 3yKapuOoTUYECKON KIIETKH.

Jlaboparopnas pabota Ne 2 «M3yuenue bubmuoteka [IOK

11 CTPOEHHMSI KJIETOK PACTEHUM, )KUBOTHBIX, TPHOOB 1 https://m.edsoo.ru/863e6ff0
u 6aKTepui o7 MUKPOCKOIIOM Ha FOTOBBIX https://m.edsoo.ru/863e716¢
MHUKpOIIpenaparax u uxX ONMCcaHue»

bu6mmoreka [IOK
12 OO6wmeH Beriec eTabonus
MCH BELICCTE M METabOIM l https://m.edsoo.ru/863e766¢
bu6mmoreka [IOK

13 o . X

OTOCHHTES. ACMOCHITES 1 https://m.eds00.1ru/863e7c98
bu6mmoreka [IOK

14 2 it 00

HEPTETHICCIHI OOMEH ! https://m.edsoo.ru/863e7aae

s JKu3HEeHHBIN UK KIETKH. J{eTleHre KIeTKu. 1 bubaunoreka [IOK

Muro3. JIaboparopnas pab6ota Ne 3

https://m.edsoo.ru/863e7dc4




«Habnronenne MUTO3a B KJIETKAaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIpEnapaTax»

16 buocunTes 6enka. Peakius MaTpuaHOTO bubmuotexa [IOK
CUHTE3a https://m.edsoo.ru/863e796e

bu6mmoreka [IOK

17 T —0 0

PamCIAHIA HOCHITTEs beita https://m.edsoo.ru/863e796e
bubaunoreka I[IOK

18 H —

CIUICTOYHBIC (POPMBI KH3HH BUPYCHI https://m.edsoo.ru/863e7540
bubaunoreka I[IOK

19 ®opMbI pa3MHOXKEHUSI OPraHU3MOB https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
b K
20 Meiios nomoteka L{O
https://m.edsoo.ru/863e7f4a
OOpazoBaHue ¥ pa3BUTHE TOJOBBIX KJIETOK.

o1 OmnonoTrBopenue. JlaboparopHas pabora Ne 4 bubnuoreka [IOK
«M3y4yeHue cTpoeHus MONMOBBIX KIETOK HA https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIIpEnaparax»»

22 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB bubamorexa LHOK

HHBIAY P P https://m.edso0o.ru/863e8436

3 I'eneTnka — Hayka O HaCIEACTBEHHOCTH U bubnuorexa [IOK
U3MEHYUBOCTU https://m.edso0.ru/863e86{2

24 3aKOHOMEPHOCTH HaCJIeIOBAaHUS IPU3HAKOB. bubnuoreka [IOK
MonorubpuaHoe CKpenuBaHme https://m.edsoo.ru/863e8878

’5 JluruOpuHoe CKpemmuBaHue. 3akoH bubmuotexa [JOK
HE3aBUCUMOI'0 HACJIENOBAaHUS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuenieHHOEe HacJIe10BaHUE NMPU3HAKOB.

JlaboparopHas padora Ne 5 «M3ydenue

26 e3 JII:,TaTI(ZB MOI:-IOFI/I6 WTHOTO IZII UTUOPUTHOTO bu6mmorexa LIOK
pesy PHAL a PHA https://m.eds00.ru/863e8c60
CKpeNIMBaHus y Ip030( Uikl Ha TOTOBBIX
MHUKpOIIpenaparax»

7 I'enetuka nona. HacnenoBanue npu3HaKos, bubmuotexa [IOK
CLICIUIEHHBIX C I10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTs. Henacnencreennas
M3MEeHUYUBOCTh. JlaboparopHas pabora Ne 6.

28 N3ydenne MmoanpukaimoHHONH N3MEHYUBOCTH bu6mmorexa LIOK

v A 1 ’ https://m.edsoo.ru/863e8efe
MIOCTPOCHHUE BapHALIMOHHOTO psifa U
BApUALIMOHHON KPUBOIN»
HacnencteenHast usMmeHUnBOCTh. JlaboparopHas

29 abota Ne 7. «AHaNMU3 MyTaluii y 1po30Quis! buGmmorexa IIOK
P T T yAp https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOIIpenaparax»

bu6moreka [IOK
30 ['eneTuka yenoBeka
https://m.edsoo.ru/863e8d78
PezepBHblil ypok. O6001IeHNE 110 TEME
31 «HacnencTBeHHOCTh U U3MEHUYUBOCTh

OpraHnu3MoB»




bubaunoreka [IOK

32 (enexuus Kak HayKa 1 MpoLiece ! https://m.eds00.ru/863e9214
13 MeTo/bl ¥ TOCTUKEHUS CEJIEKITUN PACTCHUHN 1 { bubaunoreka [IOK
JKMBOTHBIX https://m.edsoo.ru/863e9214
34 buotexHonorus kak oTpaciib IpOU3BOACTBA 1 bubamorera [OK
https://m.edsoo.ru/863e¢9336
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







11 KUIACC

Kox-Bo DJIeKTPOHHbIE
Ne JacoB ndpoBbie
Tema ypoka Hara ungp
n/n oOpa3oBareJibHbIE
Bcero
pecypcbl
1 DBOIIOLUS ¥ METOALI €€ U3YUEHUS 1 bubnmorexa LIOK
H A yi https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTHUA OpEeACTABIEHUA 00 SBOIIOIAI 1 buGnuorexa LIOK
pHA p peAt H https://m.edsoo.ru/863e9570
bu6mmoreka IIOK
3 M
HKPOIBOIOTHA 1 https://m.edsoo.ru/863e9cle
[Tonmynsmus kak s7eMeHTapHasi eUHULIA BUJA U
4 sposrronuu. Jlaboparopuas padora Ne 1 «CpaBHeHuE 1 buGnuorexa LIOK
’ patopras p - p https://m.edso00.ru/863e99c6
BHJIOB 110 MOP(OJIOTHYECKOMY KPUTEPHUIOH
5 JIBroKyIIHe cuitbl (AIeMeHTapHbIe (DAKTOPHI) SBOFOIIUN 1 bummorexa TIOK
ym P P H https://m.edsoo.ru/863e9da4
o bub K
6 EcrectBennblii 0TOODP M €ro GopmbI 1 nommorexa O
https://m.edsoo.ru/863e9ed0
Pe3ynbrarel 3BOMOIMH: TPUCTIOCOOICHHOCTh
7 OpraHu3MOB M BH1000pa3oBanue. JlJaboparopHas pabora ! bubmuoreka [IOK
Ne 2 «Onucanne mpucrocoOIEHHOCTH OpraHu3Ma u eé https://m.edsoo.ru/863e9fde
OTHOCHUTEJILHOTO XapaKTepa
8 Hampasiennsa u myT MaxpOdBOIIOLAT 1 bubnnorexa [IOK
P yr p I https://m.edsoo.ru/863e9cle
9 Heob6parumocTs 3BOMIOIINN 1
10 WcTopus xu3Hu Ha 3emiie U METOJIbl €€ N3yUeHus 1
11 I'unoressl IPOUCXOXKICHUS KU3HHU Ha 3eMile 1 bubmuorexa [IOK
P A https://m.edsoo.ru/863ea5a6
12 PasButHe xu3HM Ha 3eMIe Mo 3paM U epruoaam 1 bubmmorexa [OK
p PO https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl YBOJIIOIIUU PACTUTEIHLHOTO U
13 XKUBOTHOTO Mupa. [Ipaktuueckas padora Ne 1 ! bubmuoreka LIOK
«M3yyeHre UCKOMmaeMbIX OCTaTKOB PACTEHUMN U https://m.edsoo.ru/863ea8bc
’KUBOTHBIX B KOJUIEKIIUSIX)
14 CoBpeMeHHas CUCTEMa OPraHUYECKOT0 MUPa 1 bubmmorexa [IOK
P p p https://m.edsoo.ru/863ea48e
bubmmoreka [IOK
15 DBOIIOLMS YeJIOBeKa (aHTPOIIOTeHES
H ( p ) 1 https://m.edsoo.ru/863eac2c
bu6mmoreka IIOK
16 BIDKYIIHME CHIIBI ((paKTOpPBI) aHTPOIIOTreHEe3a
A ym ((b po1) p 1 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIWN DBOJIIOIIMN YEIIOBEKA 1
bu6mmoreka [IOK
18 UYenoBedeckue packl U NPUPOAHBIE aJaNTallUA YeTOBEKa 1

https://m.edsoo.ru/863eaea?




19 PezepBHblit ypok. O6001IeHHE 110 TEME 1
«BO3HUKHOBEHUE U PA3BUTUE KU3HHU HA 3eMJIE»
20 DKoJorus Kak Hayka 1
bubmuoreka [IOK
21 C 0
penbl OOUTaHUS M SKOJIOTUIECKUE PaKTOPBI 1 hitps://m.cdsoo.ruw/863eafec
Aobuotndaeckue aktopsl. Jlaboparopnas padora Ne 3.
” «Mopddonoruueckre 0COOEHHOCTH PACTCHUN U3 Pa3HBIX 1 bubnmoreka [IOK
Mect obutanusy. JlaboparopHas padora Ne 4. «Bnusiaue https://m.edsoo.ru/863eb10e
CBETa Ha POCT U Pa3BUTHUE YEPEHKOB KOJeyca
bu6mmoreka [IOK
23 b
HOTHHECKHE paKTOpb! ! https://m.edsoo.ru/863eb348
DKOJIOTHYECKUE XaPAKTEPUCTUKHU TOMYIISIINH.
24 [Ipaktrueckas padota Ne 2 «Iloacuér mioTHOCTH 1
MOMYJISUUNA Pa3HBIX BUIOB PACTEHUII»
bu6mmoreka IIOK
25 § —0
CoodriecTBa OpraiH3MOoB HOUEHO3 I https://m.edsoo.ru/863eb46a
b K
26 DKOJIOTUYECKUE CUCTEMBI (3KOCHCTEMBI) 1 nomotexa O
https://m.edsoo.ru/863eb46a
7 OcCHOBHbBIE IOKA3aTENHN SKOCUCTEMBI. DKOJIOTHUECKUE ! bubnmoreka [IOK
nupamuel. CBoiicTBa 3xocucteM. Cykueccus https://m.edsoo.ru/863eb5fa
28 [IpuponHbie SKOCUCTEMBI 1
29 AHTPONOre€HHbIE SKOCUCTEMBI 1
bu6mmoreka IIOK
30 b — 17100 3
nochepa — miodaNbHAs SKOCHCTEMa 3eMITH 1 hitps-//m.cdsoo.rw/863ebbSe
bu6mmoreka IIOK
31 3 0
AKOHOMEPHOCTH CYIIeCTBOBaHUS Ouochepsl 1 hitps//m.cdsoo.ru/863ebd 16
32 YenoseuecTBO B 6buochepe 3emiu 1
33 CocymiecTBoBaHME TPUPOBI U YETIOBEUYECTBA 1 Bubmrorexa LIOK
ym PHpOa https://m.edsoo.ru/863ebale
34 Hroroseiit ypok 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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