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HOACHUTEJBHAASA 3AIINCKA

[Ipu pazpaboTke mporpamMMbl MO OHOJOTUN TEOPETUUYECKYIO OCHOBY JIJIS
OTIpeIeNICHNs] TTOAX0A0B K (DOPMHUPOBAHUIO COACPIKAHUSA YUEOHOTO TMpeaMeTa
«buonorus» cocraBwin: KoHUenTyanbHbele mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJieH, COJEp)KaHUs, pPE3yNbTaTOB OOYy4YEHUS U
TpeOOBaHMI K YPOBHIO TIOJITOTOBKH BBITYCKHUKOB, TIOJIOKEHUS 00 OOTIIHX TIEIISIX
Y TIPUHIIAIAX, XapaKTePU3YIOIMHUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
oOmrero obOpazoBanusi B Poccuiickoit ®denepanuu, a TakkKe MOJOKEHUS O
cnerupuke Owonornu, e€ 3HAYCHWH B TO3HAHWUU >KUBOM TIPUPOABI U
o0ecIieueHnH CyIeCTBOBAHMS YeI0OBEYeCKOTO 00mecTBa. COriacHO Ha3BaHHBIM
MTOJIOKEHUSIM, OTPEIeSICHbl OCHOBHBIE (DYHKIIMH TIPOTPAMMBI TI0O OMOJIOTHHN | €€
CTPYKTYypa.

[Iporpamma 1o Owuosioruu na€Tr TpeACTaBICHHE O LeNIX, o0 oOuen
CTpaTeTuu OOY4YEHWs, BOCIHTAHHUS W PA3BUTHS OOYyYAIOUIUXCS CPEACTBAMU
yueOHOrO mpenmera «buomorus», ompenenser o0sS3aTENbHOE TPEIMETHOE
colepKaHue, €ro CTPYKTYpy, paclpefesicHrne Mo pasfeinamM H Temaw,
PEKOMEHTyEeMYIO MTOCIIeIOBATEIFHOCTh U3YUCHHS yIeOHOTO MaTepraa ¢ y96ToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIHLHOTO
MpOIIECcCa, BO3PACTHBIX OCOOCHHOCTEN 00yUaroIMnXCsl.

B mnporpamme 1o OWONOTHMH TakKe YUYUTHIBAIOTCA TpPeOOBaHUS K
IUTAHUPYEMBIM JIMIHOCTHBIM, METAMPEIMETHBIM W TPEIMETHBIM pe3yibTaTam
oOyueHus B (GOPMUPOBAHMU OCHOBHBIX BHUJIOB Y4YEOHO-TIO3HABATEIIHHOM
NEeATeNbHOCTU/YUEeOHBIX JIEUCTBUNA 0O0YUYaIOMIMXCS MO OCBOCHHUIO COJACPKAHUS
OMOJIOrHYECKOr0 00pa30BaHUsI.

B mporpamme o 6uonoruu (10—11 kiaccel, 0a30BbIi yPOBEHB) peaii30BaH
MPUHITUIT TIPEEMCTBEHHOCTH B HM3yYCHHWHM OHWOJIOTHH, Ojarojaps dyeMy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HA pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMHpOBaHUEM  ©CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  I[EHHOCTHBIX
OpUEHTAIlU{ JIMYHOCTH, DSKOJOTHYECKOTO MBIIUICHUS, TPEACTABICHUA O
310pOBOM 00pa3e KU3HU U OEPEKHBIM OTHOIICHUEM K OKPYIKAIOIIEH MPUPOTHOMN
cpene. [loaTromy Hapsiay ¢ M3ydeHHEM OOIIEOMOTOTHYSCKUX TEOPHH, a TaKkKe
3HAHUM O CTPOEHUW >KMBBIX CHCTEM pPA3HOTO paHTa M CYIIHOCTH OCHOBHBIX
MIPOTEKAIONTUX B HUX MPOIIECCOB B MPOTpaMMe 10 OMOIOTHH YIeJICHO BHUMAaHUE
WCITOJIP30BAHUIO TIOJYYCHHBIX 3HAHWNA B MOBCEIHEBHOW KU3HHU NI PEIICHUS
MPUKJIAAHBIX 33/1a4, B TOM YKCJIE: MPOPUITAKTUKHA HACICICTBEHHBIX 3200 IeBaHUI
YelioBeKa,  MEIUKO-TCHETHYECKOTO0  KOHCYJBTHPOBAaHUS,  OOOCHOBAHUS
AKOJIOTHYECKH 1ETIECO00PA3HOTO TTOBEACHUS B OKPYIKAIOIIECH MPUPOTHOHN Cpee,
aHaNW3a BIASHUS XO3SHUCTBCHHOW JEATETLHOCTH YEJIOBEKAa Ha COCTOSHUE
MPUPOIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM. Y CHIICHHE BHUMAHUS K MPUKIIATHON
HampaBJIeHHOCTH  ydeOHOoro  mpenmera  «buomorwsiy  TPOIUKTOBAHO
HEO0OXOMMOCTBIO 00€CTIeUeHUs YCIOBUH I PEIICHUsT OMHOW M3 aKTyalbHBIX
3a/lad MIKOJIBHOTO OHOJIOTHYECKOTO OOpa30BaHUs, KOTOpas TMpearnoiaraet
dbopMupoBaHUEe y 00YUYAIOMIUXCS CIOCOOHOCTH aIanTHPOBATHCS K M3MECHECHHSIM
JTUHAMUYIHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorust Ha ypoBHE cpeaHero oO0IIero oOpa3oBaHMs 3aHHUMAET BAXKHOE
Mecto. OHa oOecrieunBaeT (HOPMUPOBAHUE y O0YyUAIOIMIMXCS MPEJACTABICHUM O
HAay4YHOU KapTHUHE MHUpaA, paclIupsieT U 0000IIaeT 3HaHUs O KUBOU Mpupoae, eé
OTIMYUTENIBHBIX MPU3HAKAX — YPOBHEBOW OpPTaHU3AIMH W JBOJIOIHH, CO3AAET
YCIOBHSI  JJIsi: TO3HAHWUS 3aKOHOB JKMBOW  MPUPONBI, (OPMUPOBAHUS
(YyHKIIMOHATBHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOr0 M 0Oe3omacHoro odpasa
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U3HHU, DKOJIOTHYECKOTO0 MBIIIJIECHUS, LEHHOCTHOTO OTHOIIEHUS K JKHBOM
MPUPOJIE U YETIOBEKY.

Bonbioe 3HaueHre 6MOJIOTUSI UMEET TaKKe JJIsl pEIICHUS BOCIIUTATEIbHBIX
W pa3BUBAIONIMX 3aJlad CpeAHero oOmiero oO0pa3oBaHUs, COIUATU3ALNT
oOyuatomuxcs.  M3ydenue  Ouosnorun  oOecrieyMBaeT  YCIOBUSI A
(dhopMUpOBaHUS UHTEIUIEKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX U UH(POPMAIMOHHBIX
HaBBIKOB, 3CTETUYECKON KYJIbTYPhI, CIIOCOOCTBYET UHTErpallui OMOJIOTHYECKUX
3HAHUU C TPEJCTABICHUSIMU U3 JAPYTUX YUYEOHBIX MPEIMETOB, B YaCTHOCTH,
¢buzukn, xumun U reorpaduu. Ha3BaHHbIe MOJOXKEHUS O MpeHA3HAYECHUU
y4yebHoro mpeamera «buonorus» cocTaBUIM OCHOBY [UJIsi  ONpeAesieHUs
MOAX0JI0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO COJIEPHKAHUS, TPEJCTABICHHOTO B
mporpamMMe 1o OMOJIOTHH.

Otbop conepxanus y4ebHoro npeamera «buomorns» Ha 6a30BOM ypoBHE
OCYILECTBJIEH € MO3ULMKN KYyJIbTYypOCOOOPa3HOro MOAXOJd, B COOTBETCTBUU C
KOTOPBIM OOydYaromuecs: JOJKHBI OCBOUTH 3HAHUSI U YMEHUS, 3HAYUMBIE IS
dbopmupoBaHust 0O0IIEH KyJIbTYypbl, OMpPEACNSIONME aJ€KBATHOE IOBEJCHUE
YeJI0OBEKA B OKPY Karollel MPUpPOAHON cpelie, BOCTpeOOBAHHBIE B TOBCEIHEBHOM
KU3HU U MPAKTUYECKON JeaTeabHocTH. Oco00€e MECTO B 3TOM CHUCTEME 3HAHMI
3aHUMAIOT DJIEMEHTBl  COJEpKaHUs, KOTOpbIE CIy>XaT OCHOBOWM  JyIst
(dhopmMupoBaHUs MPEJICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHE
MHpaA U IEHHOCTHBIX OPUEHTALUSAX JIUYHOCTH, CIOCOOCTBYIOIIUX TYMaHU3AINU
OMOJIOrMYECKOr0 00pa3oBaHusI.

CtpykTypupoBaHUE COJiepaHUsI y4eOHOro maTepuaia B Mporpamme Io
OMOJIOTMU OCYIIECTBICHO C YYETOM MPUOPUTETHOIO 3HAUECHHUS 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSIX KUBOW MPUPOBI, O €€ YPOBHEBOI OpraHu3aluu
U DBOJIONMU. B COOTBETCTBHM € 3THUM B CTPYKType Y4eOHOro mpeameTa
«buonorus» BbIICIIEHBI CIEAYIONINE COAepKaTelbHbIe JIUHUU: «buonorus kak
Hayka. MeToJibl HaydyHOro no3HaHus», «KineTka kak Omosoruyeckas CUCTEMa,
«Opranu3zm kak Owuonoruueckas cucreMa», «Cucrema u MHOrooOpasue
OpPraHUYECKOTO MUPa», «DBOJIOLUS JKUBOW MOPUPOABDY, «IKOCUCTEMBI M
MPUCYIIUE UM 3aKOHOMEPHOCTHY.

Henb m3yuenus yueOHoro npeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJaJIcHUE OOYy4YarOUMMHUCS 3HAHUAMH O CTPYKTYpPHO-(PYHKIIMOHAIBHOM
OpraHU3allid KUBBIX CHCTEM pa3HOTO paHra W NOPHOOPETEHHE YMEHUM
WCIIOJB30BaTh 3TH 3HAHUA JJIsI TPAMOTHBIX JACHCTBUM B OTHOIIEHUU OOBEKTOB
KUBOU MPUPOJBI U PEUICHUS PA3JIMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmxeHue 1eau n3ydeHus yueoHoro npeameta «buonorus» Ha 6a3oBoM
YpPOBHE 00€CTIEUMBAETCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOEHHE OO0YUYaIOIIUMUCS CUCTEMBI 3HAHUN O OHMOJIOTUYECKUX TEOPHUSIX,
YUYEHUSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIMOTE3ax, IpaBUiiax, CIy>Kallux
OCHOBOM 17151 pOpMHUPOBAHUS MIPEACTABICHUNA O €CTECTBEHHO-HAYUYHOU KapTUHE
MHpa, O METOJaXx HAyYHOro T[IO3HAHUS, CTPOCHUH, MHOrooOpasuu u
OCOOCHHOCTSIX JKMBBIX CHUCTEM Pa3HOTO YPOBHS OPTraHU3aIMH, BbIAAIOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIIE0BAaHUAX B OUOJIOTHH;

dbopmupoBaHue y oOy4arommxcsi MO3HABATEIbHbBIX, UHTEIUIEKTYaJbHbIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOlIeCCe aHAIM3a JAHHBIX O MYTAX PA3BUTHUS B
OMOJIOTMU HAYYHBIX B3IJISIIOB, UJEW U MOJXOJ0B K M3YUECHHIO JKHBBIX CHUCTEM
Pa3HOTO YPOBHSI OpraHU3aluu;

CTAHOBJICHHE Yy OOy4armmxcsi o0O0med KylIbTypbl, (YHKIHOHATHLHOU
IPAMOTHOCTH, pa3BUTUE YMEHUW OOBACHATH M  OLIEHUBATh  SIBIICHUS



OKpY’KalolIEro MHpa >KUBOM MPUPOABI HAa OCHOBAHMHM 3HAHUW U OIBITA,
MOJIYYCHHBIX TIPH U3yUYECHUU OMOJIOTHH;

dbopmupoBaHue y oOydYaroImMXCsl YMEHUN WJUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUN B MPAKTUUECKON NESITEIHbHOCTH 4YelOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIHUTAHUE YOEKIEHHOCTHU B BOBMOKHOCTH MO3HAHUS YEJIOBEKOM KUBOM
MPUPOJLI, HEOOXOIUMOCTH OEpPEKHOT0 OTHOIICHUS K HEeH, COOM0aeHUs
ATUYECKUX HOPM IPHU MPOBEICHUHN OMOJOTUUECKUX UCCIEIOBAHUIT;

OCO3HAHUE IIEHHOCTH OHMOJIOIrMYEeCKUX 3HAHUW JUIsl TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYyJIbTYpBI, 1Uisl GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHHUS;

MIPUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUM B MOBCEAHEBHOW >KU3HU
JUTSL OTIEHKH TTOCJIEICTBUN CBOEH JEATENbHOCTH MO OTHOUIEHUIO K OKPYIKarolen
cpene, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHME M COOJIOJCHHE MEP
poMITaKTUKH 3a00I€BaHUM.

B cucrteme cpeanero obmero oOpa3zoBanus «buosorus», uydaemas Ha
0a30BOM YypOBHE, SIBJISIETCSI 00513aTEIbHBIM YUE€OHBIM MPEIMETOM, BXOSIIUM B
COCTaB MpeaMeTHOU 001acTH « ECTECTBEHHO-HAayYHbIE TPEAMETHI.

Jns w3ydeHuss Ouosiorud Ha 0a30BOM YpPOBHE CPEAHEr0 OOIIEro
oOpazoBanus oTBoaUTC 68 yacos: B 10 knacce — 34 gaca (1 gac B Henento), B 11
kimacce — 34 daca (1 Jac B Hezeno).

COAEPKXAHUE OBYUEHUA
10 KVIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JpYTUMH €CTECTBEHHBIMU Haykamu, (uiiocodueit, 3THUKON, ACTETUKON U
npaBoM. Ponb Ouonorun B (HOPMUPOBAHMHM COBPEMEHHON HAyYHOW KapTHUHBI
Mupa. CucrteMa OMOJIOTHYECKUX HAYK.

Metonsl mO3HAaHMUS SKMBOM MpuponAbl (HAOMIOIEHHE, SKCIEPUMEHT,
omucaHue, HU3MEpPEeHHE, KiaccupuKalus, MOACIUPOBAHUE, CTATHUCTHYECKAs
00paboTKa TaHHBIX).

JdeMoHCcTpanuu:

[Toptpersr: Y. HapBun, I'. Menaens, H. K. Konbnos, /[xx. Yorcon u O.
Kpuk.

Tabnuiel u cxembl: «MeTObl MO3HAHUS JKUBOW TPUPOIBI».

JlaGopaTopHble M NpaKTUHYecKUe PadoThI:

[IpakTuueckass pabora Ne 1. «Vcnonb3oBaHKWe Pa3IUYHBIX METOJIOB IMpHU
M3yYEeHUH OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U X OPraHU3AIUSL.

Kusbie cucteMbl (OMOCHCTEMBI) Kak MpeaMET HU3yueHHs OUOJOTHH.
OTauyue ’KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OmocucTeM U HX pa3HOOOpa3ue. YPOBHU OpraHu3aluu
OMOCUCTEM:  MOJICKYJISIpPHBIM, KJIETOUHBIA, TKAHEBBI, OPraHU3MEHHBIN,
MOMYJISALIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (broreoneHOTUYECKUiN),
O6uocdepHbIil.

JdeMoHCcTpanuu:

Ta6nuire u cxembl: «OCHOBHBIE MPU3HAKU KU3HWY», « Y POBHU OpraHU3aIuu
KUBOU IPUPOIBDY.

O6opynoBanue: mojaenb MoJiekybl JITHK.



Tema 3. XumMn4yeckuii cOCTaB U CTPOCHUE KJICTKH.

XUMHAYECKHIN COCTAaB KJIETKU. XMMHUYECKUE AIEMEHTBI: MAaKpPO3JIEMEHTBHI,
MHKPOAJIEMEHTHI. BoJla 1 MUHEpalIbHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpAJbHBIX BellecTB B kieTke. l[lommep:xkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMUHOKHUCIOTHl — MOHOMEPHI OEIKOB.
He3zameHnmple M 3aMEHUMBIE AMHUHOKHCIOTBH. AMHMHOKHCIOTHBIM COCTaB.
YPpoBHU CTPYKTYpBI OEIKOBON MOJIEKYJbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKUIHN OENKOB.

depMeHTHI — Oumonorndeckue KatanuzaTtopbl. CTpoeHme depmeHrTa:
aKTUBHBIM 1IEHTp, cyOcTpartHas cneuuduyHocts. Kodepmentsl. ButamuHsbl.
Otnuuust GepMEHTOB OT HEOPTraHUUYECKUX KaTaln3aTOPOB.

VYraeBonpl: MoHOcaxapuabl (TJIOKO3a, pubo3a U JAe30KCHpHr003a),
aucaxapuibl (caxaposa, JIaKTO03a) W ToJIMcaxapulbl (Kpaxmani, TJIMKOIEH,
LeJUTI0103a). buonornyeckue pyHKIIMM yriIeBOIOB.

Jlunuaer: tpurnuuepuasl, dochonunuasl, crepounsl. ['mapodunbHO-
ruapodoOHbie cBolicTBa. buonornueckue QyHkuuu nunuaoB. CpaBHEHHE
YIJIEBOJIOB, OEITKOB M JIMMTUAOB KaK UCTOYHUKOB SHEPTHUHU.

Hyxneunnoseie kucnmorel: JHK n PHK. Hykneornmsr — moHOMEpSI
HyKJIenHOBBIX KucioT. Ctpoenue u pynkuuu JJHK. Ctpoenue u ¢pyukiuu PHK.
Buast PHK. AT®: ctpoenne u GpyHKIIUH.

[wutonornss — Hayka o kjietke. KierouHas teopuss — mnpumep
B3aUMOJICUCTBUSL UJed U (PAKTOB B HAYyYHOM MO3HAHMHU. MeETonbl W3yUEHHS
KJIETKHU.

Knerka kak uenoctHas xuBas cucrema. OOIIMe NPU3HAKU KIIETOK:
3aMKHYTasi Hapy>kHast meMmOpana, mosiekyibl JJHK kak reHetnueckuil anmapar,
CUCTEMA CUHTE3a OelKa.

Tunbl KJIETOK: syKapuoTHUecKas M mpokapuotuueckas. OcoOeHHOCTH
CTpOEHUS mpokapuoTruieckon kiuetku. Knetounas crenka 6akrepuil. CTpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIMYUSA PACTUTEIBHOM, JKUBOTHOU W
rpUOHOM KIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIIETOK — KJIETOYHAsA CTEHKA, TTTMKOKAJIUKC, UX
(yuknu. [lnasmartindeckas MeMOpaHna, e€ cBoicTBa U (byHKLU/H/I LIHTOHJIa3Ma 151
e€ opranouibl. OqHOMeMOpaHHbie opranouasl kiaetku: IIIC, anmapat ['onabxmy,
nn30coMBl. [loilyaBTOHOMHBIE OPraHOMABI KJIETKU: MUTOXOHIPHUU, TIACTHUJBIL.
[Ipoucxoxaenre MUTOXOHApUN u minactua. Bunbl mmactua. HememOpanubie
OpraHOUJbl KJIETKH: PUOOCOMBI, KIETOYHBIM IEHTP, LIEHTPHUOIU, PECHUYKH,
KryTUKUA. OYyHKIIMU OPraHOUI0B KIIETKU. BritoueHus.

Snpo — perynsatopHsiil ieHTp KiaeTku. CTpoeHue sipa: sajuepHas o001ouKa,
KapuoIuia3mMa, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHCIIOPT BELIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, [Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel:  «Pacnpenenenue XUMHYECKHX JJIEMEHTOB B HEXUBOM
npupoae», «PacnpeneneHne XUMUYECKUX AJIEMEHTOB B JKUBOU IPUPOJIEN.

Tabnuier u cxemsl: «llepuonnueckas TabauIa XUMUYECKUX SJIEMEHTOBY,
«CtpoeHue Monekylbl Boabl», «buocunrtes Oenkay, «CTpoeHHE MOIEKYJIBI
oenkay», «Ctpoenue pepmenta», «Hykmennossie kucinotel. JJHK», «Ctpoenue
Monekyiasl AT®», «CrpoeHne »>yKapuOTHYECKOW KIETKM», «CTpoeHue
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KUBOTHOM KIETKW», «CTpoeHHE pacTUTENIbHOM KIEeTKW», «CTpoeHue
MPOKAPUOTUYECKON KIETKH», «CTpoeHHue sapa KIETKW», «YTJIEBOIbD,
«JInnuaey.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHHE MIJisI MPOBEACHUS
HaOII0JICHUM, W3MEPEHUN, IKCIEPUMEHTOB, MUKPOIpPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHble U NpaKTHYeCKHE PadOThI:

Jlabopatopnass pabotra Ne 1. «/3yueHue kaTanUTUYECKOW AKTUBHOCTHU
(dhepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTalla3bl)y.

JlaGopatopHass pabora Ne 2. «l3yueHue cTpoeHUS KIETOK pPaCTEHU,
KUBOTHBIX U OaKTEepUil O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENnapaTax u ux
OTIMCAHUEY.

Tema 4. 7KusHeaesITeJIbHOCTD KJICTKH.

OOMeH BelecTB, WU METab0IU3M. AcCUMUIISLUS (TIaCTUYECKUIT 0OMEH)
U TUCCUMUWISIUA (SHEPreTUYeCKui 0OMEeH) — ABE CTOPOHBI €IMHOTO IMpoIilecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIECTB U SHEPIUU B MOHUMAHUU
MeTabonau3ma.

Tunbr oOMeHa BemiecTB: aBTOTPOQHBIN U rerepoTpodHbiil. Poib
(hepMeHTOB B 0OMEHE BEILIECTB U MIPEBPAIIEHUN SHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TeMHoBas (a3bl ¢dorocuHTe3a. Peaknuu
dborocunTeza. DPdexTuBHOCTh (PoTocHHTE3a. 3HaYeHHe (PoTocuHTE3a I
KU3HU Ha 3emiie. BnusHue ycnoBuit cpenbl Ha (POTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 TPOJYKTUBHOCTU Y KYJIbTYPHBIX PACTECHUHU.

XemMocuHTe3. XEeMOCHHTE3UpYIolue OakTepun. 3HAUCHUE XEMOCHHTE3a
IUIA JKU3HHU Ha 3eMiie.

DHepreTuueckuil oOMeH B kieTke. PacrieniieHue BENIeCTB, BBIICICHUE U
aKKyMYyJIUPOBaHUE DSHEPrUU B KJIETKE. JTalbl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenne u ero Buabl. KUCIOpPOIHOE OKUCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurenbHOe dbochopunupoBanue. D¢ heKTUBHOCTD
AHEPreTUYECKOro OOMeHa.

Peakuun wmatpuuHoro cunte3a. ['enermueckass uHpopmauus u JIHK.
Peanuzanusi renetndeckor mHpopmaruu B kieTke. ['eHeTHueckuil Kol U ero
cBoiictBa. Tpanckpunuus — Matpuunbiii cuate3 PHK. Tpancnsiiusa — 6uocunres
Oenka. Ortanbl TpaHciasiuuu. KoaupoBanue amunHokuciaor. Ponbp pubocom B
OouocuHTe3e Oernka.

Hexnerounsie hopMmbl xu3Hu — BUpychl. ctopust oTkpbiTusi BupycoB (/1.
N. UBanoBckuii). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IHKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacTeHuil, >XMBOTHBIX U YEJIOBEKA, BBHI3HIBAEMBIC
Bupycamu. Bupyc ummynonedunmura yenoseka (BUY) — Bozoynurens CIIN da.
OOpatHasi  TpaHCKpHIIIHSA, peBepraza U  uHTerpasa. lIpodunaktrka
pacrpoCcTpaHeHUs BUPYCHBIX 3a00JI€BaHUI.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Kosnbiios, /I. 1. UBanosckui, K. A. Tumupsizes.

Tabmaunupl U cxembl: « Tumnsl nutanusy, «Metadonuzm», «K MUTOXOHAPUY,
«DHepreTudyeckuii oomeny», «Xmoporacty, «Potocunrte3», «Ctpoenue JJHK»,
«Ctpoenue u ¢GyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «l'eHeTudyeckuit
Kol», «Bupyce», «baktepuodarn», «CTpoeHHe U >KU3HEHHBIM UK BUpYyCa
CIIN[a, 6aktepuodaray, «Pemmmkamus JJHK.

Oo6opynoBanue: mojenu-anmiukanuu «Y asoenue JIHK u tpanckpunuus,
«buocunres 6enka», «CTpoeHue KIeTKu», Mojelb cTpyktypsl JJHK.

Tema 5. Pa3MHOKeHHe 1 MHANBUAYAJbHOE PA3BUTHE OPraHU3MOB.
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KneTounslit UK, WKW KU3HEHHBIA MUK KiIeTku. MHTepdaza m MuTO3.
[Tponeccrl, nporekatomue B uHtepdaze. Pemnukanus — peakuusi MaTpUIHOTO
cunte3a JIHK. Ctpoenme xpomocom. XpOoMOCOMHBIM HabOp — KapUOTHIIL.
JIMIJIONIHBIM W TAIUIOWJHBIM  XPOMOCOMHBIE  HAOOphl.  XPOMaTHIBI.
[{uTosiOTHYECKHE OCHOBBI PAa3MHOXKEHHS W HWHIMBUIYAJIBHOTO Pa3BUTUS
OpPraHu3MOB.

Jenenne knetku — muto3. Ctaguu murtosa. [Ipomeccesl, npoucxoasme Ha
Pa3HBIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi ruOeNb KJIETKH — aromnTo3.

®opMbl  pa3MHOXKEHHUSI OpPraHu3MoB: Oecrmojioe MW 1oJioBoe. Buabl
0ecroyioro  pa3MHOXKEHMS:  JICJICHHE HaJBO€, IIOYKOBAHHUE OJHO- W
MHOTOKJIETOYHBIX, cropooOpazoBaHue, BET€TaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €I0 3HAUCHUE JJISl CEJICKIIHH.

[TonoBoe pa3sMHOXkEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meiio3. Ctaguu meno3sa. [Iporecchl, mpoucxoadiiue Ha CTaausIX MeHo3a.
IToBenenne xpomocoM B menose. Kpoccunrosep. buonornueckuii cmpici u
3HA4YE€HUE MEHO03a.

['amerorenes — mporecc 00pa3oBaHUs TMOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBeie xene3bl: CEeMEHHUKU U sSiudHUKU. OOpa3oBaHUE U Pa3BUTUE MOJIOBBIX
KJIIETOK — raMmeT (CrnepMaTo30ul, SIMIEKJIeTKa) — CIEepMaTOreHe3 U OBOTEHE3.
Oco0eHHOCTH CTpPOCHUS SIUIEKIETOK W CcrepMaro3ousioB. OIUIOJ0TBOPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpPUOHAIBLHOE pa3BUTHE
(amOpuorenes). Atanbl SMOPUOHAIBHOTO PA3BUTHS Y TTO3BOHOYHBIX )KUBOTHBIX:
npoOneHue, racTpysius, opranorenes. [loctamOpuoHanbHoe pa3Butue. TUIbI
MOCTAMOPUOHANIBHOTO Pa3BUTHUS: MPsIMOE, HENpAMoOe (JIMUYMHOYHOE). BrusHue
Cpebl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct u pa3Butue pacrenuil. OHTOre€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JdeMoHCcTpanuu:

Tabmuiper 1 cxembl: «DopMbl pa3zMHOXKEHHUS OpPraHu3MoBy», «JIBoliHOE
OIUIOJIOTBOPEHUE Y UBETKOBBIX paCTeHUW», «BerertaTuBHOE pa3MHOXKEHHE
pacteHuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpoMocombl», «Knerounsiil nukin», «Perummkanus [JHK», «Muto3y,
«Menos», «IIpssmoe u HenpsMoe pa3BUTHUEY, «['aMeTOreHes y MiIeKOIMUTAIINUX
1 4eT0BeKa», « OCHOBHBIE CTAAUN OHTOTEHE3a.

OOGopynoBaHue:  MHUKpPOCKOI,  Mukpompenaparsl  «CrepMaTo30uabl
MJICKOITUTAIOLIETO», «SIUIEKIIETKA MIIEKOMIUTAIOMIEr0», «KapnoknHe3 B KIIeTKax
KOpEIIKa JyKa», MarHUTHas MOJIEJIb-aNIUIMKauus «/leieHue KIeTKW», MOJEIb
JIHK, Mmonens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopaTopHas pabota Ne 3. «HaOmroaeHne mMuTo3a B KIETKaX KOHYHKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMIpPENapaTaxy.

JlaGopatopHasi padota No 4. «M3ydeHue CTpoeHHUs MOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOMIPENapaTax».

Tema 6. HacjieACTBEHHOCTh 1 K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. HMcropus pasButus resHetuku. Pousb
LIUTOJOTUA M SMOPHUOJIOTUM B CTAHOBIICHHM T€HETUKHU. Bkiag poccuiickux u
3apyOeXHbIX  YUY€HbIX B  pa3BUTUE TEHETUKU. MeToabpl  T'E€HETUKHU
(ruOpu0NOrnYecKnii,  IUTOTEHETUYECKUN,  MOJIEKYJISIPHO-T€HETUYECKUM).
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OCHOBHBIE T€HETUYECKNE TOHATUS. [ eHeTHYEeCKass CUMBOJIMKA, UCIIOJb3yEMasl B
CXE€MaxX CKPEIIUBAHUU.

3aKOHOMEpPHOCTH  HACJIEAOBAaHHWS NPU3HAKOB, YCTaHOBJCHHbIE [
Mennenem. MoHOrHOpUIHOE CKpeIIMBaHUE. 3aKOH €IWHO00pa3us TuOpHUAOB
MEepBOro mokoyieHus. [IpaBuino JOMUHHpPOBaHUWS. 3aKOH pPacCUICIUICHUS
npu3HakoB. ['unore3a ynctorsl rameT. [1oaHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JurnbpunHoe CKpeliuBaHue. 3aKOH HE3aBUCHUMOTO  HACJEeIOBaHUS
npu3HakoB. LluToreHeTnyeckue OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHMUS.
AHanusupyroliee CKpELIUBaHUE. Hcnonp3oBanue AHAITU3UPYIOLIETO
CKpeIlUBaHUs JIJIsl ONPEICIICHHS TeHOTHUIA OCOOU.

CueruieHHOe HaclienoBanue nmnpusHakoB. Pabora T. Moprana 1o
CLUCIUICHHOMY HacJ€JOBAaHUIO Te€HOB. HapymeHune cuemieHus TE€HOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHAas TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKUE KapThI.

I'eneTnka noma. XpoOMOCOMHOE ONpENETIEHUE M0Ja. AyTOCOMBI U TIOJIOBBIE
XpoMoCOMBI. ['oMOoraMeTHele W TeTeporamMeTHble opraHu3mbl. HacnemoBanue
MPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHYnBOCTSD. Buner U3MEHUYUBOCTH: HCHACJIEACTBEHHAs U
HaclIeACTBeHHad. Poib cpenpl B HEHACIEICTBEHHOM  M3MEHYHMBOCTH.
XapakTepucTuka MOIU(PUKAIMOHHON H3MEHYMBOCTHU. BapuanMoHHBIN psig u
BapuanuoOHHass KpuBas. Hopma peakumu mnpusHaka. KonndecTBeHHbBIE U
KaueCTBEHHbIC MPU3HAKU U MX HOpMa peakuuu. CBoilcTBa MOAU(PUKAIIMOHHOMN
M3MEHYUBOCTH.

HacnencrBennas, uiau reHOTUNHYECKasi, U3MEHUYMBOCTh. KoMOMHaTHBHAs
M3MEHYUBOCTh. Melo3 U TOJIOBOM TMpPOIECC — OCHOBA KOMOWHATUBHOMN
M3MEHYMBOCTU. MyTallMoHHasi HW3MEHYUBOCTh. Kraccudukaius MyTamuii:
TE€HHBbIE, XPOMOCOMHBIE, TEHOMHBIE. HacTOTa M NPUYMHBI MyTalunil. MyTareHHbIe
(axkTopbl. 3aKOH TOMOJIOTHYECKUX PSAOB B HACIEIACTBEHHOM M3MeHUMBOCTH H.
N. Basunosa.

BresanepHas HaclneACTBEHHOCTh U U3MEHUHUBOCTb.

I'enernka denoBeka. Kapuorun udenoBexka. OCHOBHBIE METOAbI T€HETUKHU
YeJI0BEKa: reHeaJornueCKui, OJIM3HEIIOBBIM, IIMTOTCHETUYECKUM,
OMOXUMHUYECKUM, MOJIEKYyJIIpHO-reHeTnYeckuil. CoBpeMEeHHOE OmpeiesieHue
TE€HOTHUIIA: MIOJJHOTEHOMHOE CEKBEHHUPOBAHUE, TECHOTUIIMPOBAHUE, B TOM YHCIIE C
nmomomieio II[P-anamm3a. HacimencTtBeHHbIC 3a00JICBaHUS UYEIOBEKA: T'CHHBIC
0oJie3HU, OOJIE3HU C HACJIEICTBEHHON MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE
oone3nu. ComaThyeckue H TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[IpuHLIMIIBL 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPUIAKTUKU U JICUCHUS
reHeTUYeCcKuX Oone3Hel. Menuko-reHeTnueckoe KOHCYJIbTUPOBAaHNE. 3HAUCHUE
MEIUIMHCKOW TEHETHUKA B NPEJOTBPAILICHUM U JICYCHUM TIE€HETUYECKUX
3a00J€BaHNH YelIOBEKa.

JdeMoHcTpanuu:

[Toptpetsr: I'. Mengens, T. Mopran, I'. ne @pus, C. C. Uersepukos, H. B.
Tumodeen-Pecorckuii, H. Y. BaBuiios.

Tabmuupl ©w  cxembl: «MOHOTHOPHUIHOE  CKpEIIMBAaHHE H  €ro
HUTOTCHETUYECKAss OCHOBa», «3aKOH PACLICIUIEHUS W €ro IUTOr€HETHUYeCKas
OCHOBa», «3aKOH YHUCTOThl ramer», «JuruOpuaHoe CKpeuMBaHUE,
«lluTonornyeckue  OCHOBBI ~ JAUTHOPUIHOTO  CKpemiuBaHus», «Meito3y,
«B3anMoAeNCTBUE aJUIENbHBIX TE€HOBY», «l['eHeTMdueckue KapThl pacTECHUH,
KUBOTHBIX U 4YelOBEKa», «['eHeTnka nmomna», «3aKOHOMEPHOCTH HACIIEIOBAHHS,
CLUEIUIEHHOTO C mnosom», «KapHoTumbel 4enoBeKa W KUBOTHBIX», «Buubl
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M3MEHYUBOCTHY, «MoaudukairionHas U3MEHUUBOCThY, «HacnenoBanue pesyc-
(baxTopay, «I'eHeTrkKa rpynn KpoBu», «MyTallmoHHas U3MEHYUBOCTh.

O6opynoBanue: Moaenu-anmInKauu «MoHOTUOpUIHOE CKPEIIUBAHUEY,
«Henonnoe nomunupoBanue», «JuruOpuaHoe ckpenuBanuey, «llepekpéct
XpOMOCOM», MUKPOCKON W MUKporpenapar «J[po3oduna» (HopMa, MyTauu
(OopMBI KPBUIBEB U OKPACKU Tea), repoapuil «I'opox moceBHON».

JlabopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlabopatopnas pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUHOTO U
JTUTHOPUIHOTO CKPEUIMBAaHUs y AP030(P Uikl Ha TOTOBBIX MUKpOTIpenapaTax.

Jlabopatopnass pabora Ne 6. «M3yuenne MoaMpUKATUMOHHON
W3MEHYUBOCTH, MOCTPOCHUE BAPUALIMOHHOTO psiia M BAPUALMOHHON KPUBOW.

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MHKpOITpEnapaTax».

IIpaktuueckas pabora Ne 2. «CocTaBleHHE W aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuust opranu3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa M Mpouecc. 3apokIAECHUE CEIEKIUHA U JIOMECTUKALIHS.
VYuenne H. WM. BaBunoBa o0 1EHTpax NPOUCXOXKIAEHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHUM. [[eHTpbI MPOUCXO0KAECHUS JOMAIIHUX KUBOTHBIX. COPT,
nopoja, mTaMM.

CoBpeMeHHbIE METOIbI CeIeKIINU. MacCOBbIN U MHIUBUAYAJIbHBIM OTOOPHI
B CEJICKIIMU PacTeHUM W >KUBOTHBIX. OllEHKa dKCTEphepa. BIM3KOPOICTBEHHOE
cKkpeluBaHue — WMHOpuAuHT. Yucras nuHus. CKpelMBaHUE YHUCTHIX JIMHUM.
I'eTeposuc, unu rubpuanas cuwia. HepoacTBeHHOE CKpelMBaHue — ay TOPUIUHT.
OtpanénHass ruOpuamzanmss W e€ ycnexu. VCKycCTBEHHBIH MyTareHe3 u
MOJYYEHNUE MOJUIUIOUAOB. JOCTHXKEHHUSI CENEeKUHUH PACTeHUM, YXUBOTHBIX U
MHKPOOPTaHU3MOB.

buoTtexHonorus kak oTpacib MPOU3BOJCTBA. |'€HHAs WHXKEHEpHUs. DTallbl
co3nanusi pekomOuHantHoM JIHK u Tpancrennsix opranu3moB. Kiertounas
nHxkeHepusd. Kiletounble  KyabTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKEHUE
pacteHuid. KIIOHMpOBaHHE BBICOKONPOIYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. DKOJIOTHYECKHE U ATUYeckue mnpoodsiembl. [MO — reHeTHdyecku
MOU(UITUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanum:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmuiel u cxeMbl: Kapta «LleHTpbl TPOUCXOXKIEHUS U MHOTOOOpaszus
KyJbTYpHBIX pacteHuit», «llopompl goMamHux KUBOTHBIX», «CopTa
KYJbTYPHBIX pacTeHui», «Otnanéunas rudpuausanus», «Padote akagemuka M.
®. Usanoay, «llomumiongus», «OOBEKTH OHMOTEXHONOTHM», «KieTouHble
KYJIbTYPbI U KIOHUPOBaHHEY, « KOHCTPYHUPOBAHHE U IEPEHOC TEHOB, XPOMOCOM.

OOopynoBaHue: MyJISDKM IUIOJOB M KOPHEIUIOJNOB JUKUX (QopM U
KYJbTYPHBIX COPTOB pacTeHui, repbapuii « CenbCKOX03IMCTBEHHBIE PACTEHUS.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Okckypceusas «OCHOBHBIE METOJBI U JIOCTHXKEHUS CEIEKUUMU PACTEHUU U
AKUBOTHBIX (Ha  CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA y4acTOK, B TEIUIMYHOE XO3AMCTBO, Ja0OpaTOPHUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO LICHTPA)».
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Tema 1. JBoJIIOLMOHHAS OMOJIOTHS.

[Ipennochuiku BO3HUKHOBEHHS 3BOJIIOIMOHHON TEOPUU. DBOJIOIUOHHAS
Teopusi U €€ MecTo B OnoJioruu. BiusiHue 3BONMIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HaYK.

CBugerenscTBa 3BOMONMH. [lameoHTONIOrMYECKHE: TMOCIEAOBATEILHOCTD
MOSIBIICHUSI BUJIOB B MAJCOHTOJOTMYECKOM JIETOMUCH, MEPEXOJHbIe (DOPMBEI.
buoreorpaguueckue: cxoactBo u pasznuuue (payH u (Iop MaTEpUKOB U
OCTpPOBOB.

OMOpUOJIOTUYECKHUE: CXOJICTBA U DPA3NUyusi 3MOPHOHOB Pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbIC, aHAJIOTUYHEIE,
pyAMMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METaOOJMYECKUX MyTeH y Bcex
OpraHU3MOB.

OBomtononHass teopust Y. J[lapBuna. IIpennochulkyn BO3HMKHOBEHHS
napBUHM3MA. JIBMOKYIIME CHIIBI 3BOJIOUMHM BUAOB 1o JlapBuHy (U30BITOYHOE
Pa3MHOXKEHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOTPEIeIEHHAS U3MEHUUBOCT,
O0opb0a 3a CyIlecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cuntetnyeckas Teopus 3Bononuu (CTI) u e€ 0OCHOBHBIE MOTOKEHHUS.

MuxkpoaBostonus. [Tonmymnsius kak eAMHUIA BUIAa U 3BOJIIOIUU.

JIBuxytue cuiibl ((hakTOpbl) IBOITIOLMUK BUOB B IpUpoie. MyTalluOHHBIN
MPOIECC M KOMOMHATHUBHAS U3MEHYUBOCTD. [lomyNsiiuoOHHbBIE BOJIHBI U JApend
reHoB. M3od1ust 1 Murpanus.

EcrectBennsbiit orObop — HampaBisitouuid (axtop 3BoJoIuU. Dopmbl
€CTECTBEHHOTO 0TOOpa.

[Ipucnoco6eHHOCT, OpPraHu3MOB Kak pe3ysbTaT 3Bostonuu. [Ipumepst
MPUCIIOCO0JIEHUH Y OpraHu3MoB. ApoMop(}O3bl U UIMOA AN TALINH.

Bung wu BupooGpazoBanme. Kpurepuum Buma. OcHOBHBIE (POpMBI
BH1000pa30BaHus: reorpaduueckoe, IKOJI0TUIECKOe.

Makposomorus. Dopmbl  3BONIONUU:  (PUIETHUYECKAs, JAUBEPreHTHAs,
KOHBEPTeHTHas1, napaienbHas. HeoOpaTtuMoCTh 3BOTIOLINH.

IIpoucxoxaenune OT HECTEUHAITN3UPOBAHHBIX MPEJIKOB.
[Iporpeccupyromas cnennanu3amnus. AganTuBHAs paauanusl.
JdeMoHCcTpanuu:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkenp, ®. Mromnep, A. H. CeBeprios.

Tabmuiet U cxembl: «Pa3BuTHe OpPraHMYECKOTO0 MHpa Ha 3emiiey,
«3apoAbIlld TO3BOHOYHBIX )KUBOTHBIX)», « ApxeonTepukce», «@opmbl 60pLOBI 3a
cyluiecTBoBaHue», «EctectBeHHBIN 0TOOP», «MHOrOoOOpa3ue cCoOpToB pacTEHUIY,
«MHoroobpasue mnopoa  KUBOTHBIX», «llomymsauum», «MyTanuoHHas
U3MEHYUBOCTBY, «ApoMopdo3b», «Manoananramuny, «O01as gereHepanus,
«/IBmxymue cuibl 3Bomonum», «Kapra-cxema mapmpyra nyrtemectBus Y.
Hapsunay, «bopnba 3a cymiectBoBanue», «IIprucnoco6ieHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTHUECKOE BUA0O0OPAa30BaAHUEY.

O6opynoBaHue: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMH TUIIAMU OKPACKH,
Ha0op IJIOJOB U CeMsH, KoJeKIus «lIpuMepsl 3alIUTHBIX OPUCTOCOOIEHUN Y
KUBOTHBIX», MO «OCHOBHBIE HAIIPABJICHUS SBOJIOIUNY», 00bEMHAS MOJCIb
«CTpoeHue roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpadguueckass kapra wmupa, koyekius «DopMbl COXpaHHOCTH
HCKOIAEMbIX JKUBOTHBIX W pacTeHui», Mojaenp anmiukauus «llepekpéct
XpOMOCOMY», BIaXHble Ipenaparbl «Pa3zButhe HacekoMoroy», «Pa3surue
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JSATYIIKWA», MUKporpenapat «Jlpo3oduna» (HopMa, myTanu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHble ¥ NpaKTUHYeCcKUEe padoThI:

JlaGopatopnas pabora Ne 1. «CpaBHeHHE BUAOB MO MOP(OIOTHYECKOMY
KPUTEPUIO».

JlaGopaTopnas padota Ne 2. «Onucanue Npucnoco0JIeHHOCTH OpraHru3Ma 1
€€ OTHOCHUTEJILHOTO XaPAKTEPA».

Tema 2. Bo3HUKHOBeHNEe U pa3BUTHE *KU3HU Ha 3emuie.

JloHayuHble MpPENCTABICHUS O 3apPOXKICHUM XWU3HU. HayuHble rumotesbl
BO3HUKHOBEHHUS >XW3HU Ha 3emiie: abuoreHe3 M MaHCOEPMUA. XUMHUYECKas
ABOJIONMS. AOMOTEHHBI CUHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHMYECKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMUUYECKOW »sBomtounu. HavanbHbie
sTambl Ouosiorndyeckor sBomoruu. [unoreza PHK-mupa. dopmuponanue
MeMOpaHHBIX CTPYKTYP U BOZHUKHOBEHUE MPOTOKIETKU. [lepBbie KIETKU U UX
sBoIONMS. DOPMHUPOBAHUE OCHOBHBIX TPy )KUBBIX OPTraHU3MOB.

PazButune xu3Hu Ha 3emuie 1o 3pam u nepuojaam. Karapxen. Apxernckas u
nmpoTepo3oiickas 3pbl. Ilameosoiickas 3pa w e€ mMepuoaAbl: KEeMOpPHUICKHH,
OPIOBHKCKHH, CUITypUHCKHH, ICBOHCKHH, KAMEHHOYTOJIbHBIH, IEPMCKHI.

Me3so3ofickas 9pa 1 € IepuoAbL: TPUACOBBII, IOPCKHUH, MEIOBOM.

KaliHo30iickass 3pa u €€ mnepuoabl: MAJEOTCHOBBIM, HEOTCHOBBIMH,
AHTPOTOTECHOBBIN.

XapakTepucTrka KiuMaTa U Te€oJIOTHYeCKUX MporeccoB. OCHOBHBIE ATAIbI
ABOJIIONMHU PACTUTENIBHOTO M KUBOTHOTO MHUpa. ApoMopdo3bl Yy pacTeHUU U
KUBOTHBIX. [losiBNIEHHE, paClIBET M BEIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOr0 MHUpa KaK OTpa)X€HHE 3BOMOLMU. OCHOBHBIE
CHUCTEMATHUYECKUE TPYMIbl OPraHU3MOB.

DBOIOLMS YENIOBEKA. AHTPOINOJIOTHS Kak HayKa. PazBuTue npeacraBieHuin
0 MPOUCXOXKJICHUU 4YelioBeKa. MeTonbl u3ydyeHus: aHtpororenesa. Cxoacrsa u
pa3nuus 4eloBeKa U KUBOTHBIX. CHUCTEMaTUYECKOE MOJI0KEHUE YEJIOBEKA.

JBwxymme cwibl  (dakTopbl)  aHTpomnoreHesza.  HacnenctBenHas
M3MEHYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIecTBeHHbI 00pa3 KU3HH,
W3TOTOBJICHUE OPYAUM TPyJa, MBIILICHUE, PEYb.

OcHOBHBIE CTaAMM M BETBU HBOJIOLMHM YEJIIOBEKA: AaBCTPAJONMHUTEKH,
Uenosek ymenbiii, YenoBek mNpsaMoxoasmui, YemoBeKk HeaHAEPTaIbCKUU,
YenoBek pasyMHbIil. Haxoakyu MCKOIMAEMBIX OCTAaTKOB, BPEMsI CYILLIECTBOBAHUS,
00J1acTh pacnpocTpaHeHusl, 00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHUs.

UYenoBeueckue pacbl. (OCHOBHBIE OOJBIIME pachl:  €BPOIEOUIHAS
(eBpa3miickas), HErpo-aBCTpaliouHas (PKBaTOpHalibHAas), MOHTOJOHIHASL
(a3maTcko-aMepuKaHCKas). YepThl MNPHUCIOCOOJIEHHOCTH  IpeCTaBUTENCH
YEJIOBEUECKHUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. ENMHCTBO YEIOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpersr: ®@. Penn, JI. [lactep, A. U. Onapun, C. Muutep, I'. FOpu, Y.
JlapBuH.

Tabnmuupl 1 cxembl: «Bo3unmkHoBenne COJHEYHON CHCTEMED», «Pa3Burne
opraHuueckoro wmupa», «PactutenbHas kieTtka», «KuBOTHas KIeTKay,
«IIpokapuotnueckas kieTka», «CoBpeMeHHasi CUCTEMa OPraHUYeCKOTr0 MUPay,
«CpaBHEHUE aHATOMHYECKHUX UYEPT CTPOEHHUS 4YEJIOBEKa M YEJIOBEKOOOPA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHUYECKUX HAXOJOK IMPEIKOB
COBPEMEHHOI0 YeJNOBEKay, «JpeBHelmme noan», «pesaue moan», «llepBbie
COBpPEMEHHBIE TN, «YemoBeuecKue paco.
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O6GopynoBanue: wmymspku — «lIpoucxoxaenue  yenoBeka»  (OIOCTHI
aBCTpaJONuUTEKa, MUTEKAHTPOIA, HEaHAepTaliblla, KPOMaHbOHIIA), CIEHKHU WU
M300paK€HUsI KaMEHHBIX OPYJUN MEPBOOBITHOTO 4eloBeKa (KaMHU-YOIIEPHI,
pyomiia, ckpebia), TreoXpoHoJorhyYeckass Ta0nuia, Koulekuus «DopMbl
COXPAHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble ¥ NpaKkTUHYecKUe padoThI:

[IpakTuueckas padota Ne 1. «3yueHnue uckomaemMbIx OCTaTKOB PACTEHUM U
KUBOTHBIX B KOJUJIEKIIUSX).

DKCKypcust «IBOJIIOIUS OPraHUYECKOTr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBIN WIK KpaeBeIueCcKui My3eil).

Tema 3. Opranu3msl U OKpYy:Kaloias cpeaa.

DKoyorusl Kak Hayka. 3aJadyd ¢ pasfenbl  IKoJoruv. MeTtomabl
AKOJIOTUUECKUX HCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEKa.

Cpenbl oOuTaHusi OpraHU3MOB: BOJIHAS,, HA3€MHO-BO3/IyIlIHAs, TOUYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonoruyeckue ¢paxkropsl. Knaccudukanus skomornueckux (HaxTopos:
abuoTuveckue, OMOTUYECKUE W AaHTPOIMOreHHbIe. JlelCTBHUE 3KOIOTUYECKUX
(hakTOpOB Ha OPTraHU3MBI.

AOuortuueckue (bakTOopHI: CBET, TeMIeparypa, BJIAKHOCT.
®dotonepuoausm. IlpucrnocobiieHuss opraHu3MoOB K JEUCTBUI0O a0MOTUYECKUX
(daxTopoB. buonornyeckue puTMsI.

buotnueckne  daktoppl. Buasl  OMOTHYECKMX  B3aMMOJCUCTBHIA:
KOHKYPEHIUs, XUIIHUYECTBO, CUMOUO03 U ero popMmel. [Tapa3zutusm, koomneparius,
MyTyaJlin3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3Haue€HHE OMOTUYECKHX B3aUMOJIEHUCTBUM Il CYIIECTBOBAHMS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTepUCTUKHU momnyisuud. (OCHOBHBIE IOKa3aTenu
TOMYJISIUA: YUCICHHOCTD, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTB, MPUPOCT,
Murpanus. J[MHaMuka 4ucIeHHOCTH MOMYJISIUN U €€ PeryJisiiusl.

JdeMoHCcTpanuu:

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

Tabnuiet u cxembl: kapra «IIpupogabie 30HbI 3emiin», «Cpeabl OOUTaHUS
opranu3MoBy», «®ortonepuoausmy», «llomynsuum», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTHU MONYJISIIIUU UHPYy30pun-Ty Penbkmny, «llutesbie nemnm.

JlaGopaTopHble M NpaKkTUHYecKUe PadoThI:

JlaGopaTopnas padora Ne 3. «Mopdomornueckne 0COOEHHOCTH pacTeHUM
13 Pa3HBIX MECT OOMTAHH.

JlaGopatopnas pabota Ne 4. « Biusitnue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB
KoJieycay.

[IpakTuueckass padora Ne 2. «Ilomcuér MIOTHOCTH MOMYJSLMN pa3HBIX
BHUJIOB PACTCHUI».

Tema 4. Coo0miecTBa M IKOJIOTHYECKHE CHCTEMBbI.

CoobmiecTBO opranu3MoB — O0uoreH03. CTPYKTypbl OMOLIEHO3a: BUAOBAs,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (muimeBas). Buabsl-momuHanTtel. CBs3U B
OMOLIEHO3E.

Dxonoruyeckue cucteMbl (3kocuctemsbl). [lonarue o0 sKocucTeME U
ouoreonienoze. DOYHKIMOHAIBbHBIE KOMIIOHEHTHI ASKOCHUCTEMBI: MPOJYILEHTHI,
KOHCYMEHTHI, pe1ylleHTbl. KpyroBopoT BellleCTB ¥ MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckue (muIIeBbIE) ypPOBHU SKOCHCTEMBI. [luileBbie 1emu U CETH.
OcHOBHBIE TIOKa3aTeNn IKOCHUCTEMBI: OMoMacca, MPOAYKIUA. DKOJIOTHYECKUE
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MUpPaMUIbL: TPOIYKIMHM, YHUCICHHOCTH, Ouomaccbl. CBOHCTBa HKOCHUCTEM:
YCTOMYUBOCTD, CaMOperyJisius, pazputue. CyKkieccus.

[IpupoanHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCUCTEMA XBOMHOTO
WJIU ITUPOKOJIMCTBEHHOIO JIeca.

AHTpOIIOTEHHBIE HKOCHUCTEMBI. ATPOIKOCHUCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe u x034iCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak daktop ycTorunBocTH 3KocucTteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3eMIle.

VYuenue B. U. Bepuaackoro o 6uocdepe. ['panuiipl, coctaB u CTpyKTypa
ouocdepnl. XKupoe BemiectBo u ero Ppynkuuu. OcodeHHOCTH OHOCPephl Kak
r00adbHOM 3KOCUCTEeMbl. J[MHAMHUuYeckoe paBHOBecHME W oOpaTHasl CBS3b B
ouocdepe.

KpyroBopotsl BemecTB W OHOT€OXMMHUYECKHE IIMKIBI 3JIEMEHTOB
(yraepona, azora). 3oHaNbHOCTH OM0Cchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouochepe 3emMiau. AHTPONOTeHHbIE HM3MEHEHUS B
ouocdepe. ['modanbHbIE SKOIOTHYECKUE TPOOTIEMBI.

CocymiecTBoBaHUE PUPOJIBI u YeJI0BEYECTBA. CoxpaHeHnue
OuopaszHooOpa3usi Kak OCHOBa  ycTroiumBocTH  Omocdeprl. OcHOBa
pallMOHAJILHOTO YIpPaBJEHUS MPUPOJAHBIMU pPECypcaMyd U HX HCIOJIb30BaHUE.
JlocTrxeHus OUOJIOTUM U OXpaHa IPUPO/IBI.

JdeMoHCcTpanuu:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel n cxemsl: «Ilumesbie nenn», «bUONEHO3: COCTAB U CTPYKTYpay,
«IIpupogusie coobmiectBay, «llenu nuranus», «IKonoruyeckass MUPAMUIA,
«buochepa u demoBek», «IKOocUCTEMa MIMPOKOJHUCTBEHHOIO  JIECaAy,
«DKocuctemMa XBOWHOTO Jeca», «buoneHo3 Bomoéma», «ATPOILEHO3Y,
«IIpumepHbIE aHTPOINOTeHHBIE BO3JAEHUCTBUSL Ha MOpUPOAY», «BaxHeilmne
HMCTOYHUKM 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOI», «llouBa — BaxkHeilias
cocTaBisitonias Oouocdepsr», «DakTopbl aerpaganuu nouBy, «llapHUKOBBII
apdexT», «DakTopbl pPagUOAKTUBHOTO 3arpsizHEHUs Ouocdepb», «OOmas
CTpyKTypa Ouocdepo», «Pacnpoctpanenue xxu3Hu B 6mocdepe», «O30HOBBIM
sKkpaH Ouocdeps», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
IPUPOJIEY.

OO6opynoBanue: MoJeIb-anIuKanus « Tunuaasie OMOIEHO3b1», TepOapuii
«PactutenpHple  cooOmiecTBa», Kojuiekiuu — «buomenos», «Bpeaurenn
BAKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TrepOapuu H  KOJUICKIIHHU
pacTeHUl U >KMBOTHBIX, MIPUHAJJICKAIINE K Pa3HBIM 3KOJIOTHYECKUM Tpynnam
onHoro Buma, Kpacnas xuura Poccuiickoit @enepanuu, u300paxeHUs
OXpaHSEMbIX BUJOB PACTCHUHN U KUBOTHBIX.
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IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
BMUOJOI'MNn HA BA30OBOM VYPOBHE CPEJHEI'O OBUIEI'O
OBPA30OBAHUA

Cornacio ®I'OC COOQO, ycranaBnuBaroTcs TpeOOBaHUS K pe3ysibTaTaM
OCBOCHHUS OOydYalIIUMHUCS MPOrpaMM CpeAHEro ooOImero oOpa3oBaHUSA:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JTUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MpeameTa «buomaorus»
BBIJICJICHBI  CIEAYIOUIME  COCTABJISIONIME:  OCO3HAHUE  O0yYaroU[UMHUCS
POCCUMCKON Tpa)kTaHCKON HJEHTHUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITETLHOCTA M CaMOONPEACIICHUIO, HAIMUYUE MOTHBALMM K OOYYEHUIO
OuMoJIOruy, LeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHUN JIMYHOCTU HA
OCHOBE KJIIOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAJAUIUN  pa3BUTHUS
OMOJIOTMYECKOTO0  3HAHUS, TOTOBHOCTb U CHOCOOHOCTh OOy4Yarommxcs
PYKOBOJICTBOBaThCA B CBOEH  JIEATEIBHOCTH  I[EHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, MPUCYIIUMHU CUCTEME OHOJIOrMYECKOro 0Opa30oBaHUs, HATUYUE
AKOJIOTMYECKOTO MPAaBOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh LIEIU U CTPOUTH
KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE PE3yNbTAaThl OCBOEHUS IIpeaMeTa «bruonorus» JOCTUTaloTCS B
€IUHCTBE Y4YeOHOM M BOCHHUTATEIBHON JAESATEIBHOCTH B COOTBETCTBHUHU C
TPAJUIIUOHHBIMU  POCCUUCKUMH  COLIMOKYJBTYPHBIMU, HCTOPUYECKUMU U
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MpPaBUIAMU U
HOpMaMU TOBEIEHHS M  CHOCOOCTBYIOT  MpolieccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTAHUSI U CaMOPa3BUTHUSA, Pa3BUTHSI BHYTPEHHEH MO3UIIMU JTUYHOCTH,
MaTpuoOTU3Ma, YBAXXEHUSI K 3aKOHY M NIPaBOMOPSAKY, YEJOBEKYy TpyAa U
CTaplieMy TIOKOJICHHIO, B3aUMHOIO YBAXKEHUS, OEPEKHOr0 OTHOIIEHUS K
KyJIbTYpHOMY HACIEIUI0 M TPAJUIUSIM MHOTOHAIIMOHAIBHOTO  Hapoja
Poccuiickon @enepanuu, Npupoie U OKPYKarolIe cpeae.

JInyHOCTHBIE pE3yNbTAaThl OCBOEHUSI ydeOHOro mnpeaMera «buomorus»
JOJDKHBI ~ OTpaxaTb  TOTOBHOCTH U CHOCOOHOCTH  OOYyYaroIIUXCs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHUEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIMX TPATULIHUOHHBIM I[EHHOCTSIM POCCHUHCKOTO OOIIECTBa,
pacuIMpeHre JKHU3HEHHOTO ONbITa W OMNbITa JESITEJIBHOCTH B IpoOIEcce
peanu3aluu OCHOBHBIX HANpaBICHUN BOCHMUTATENbHOU IEATENbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH I'PAXKIAHCKOH MO3UIMK 00YyHAIOIIErocs: KAk aKTUBHOTO
1 OTBETCTBEHHOTI'O YJIE€HA POCCUICKOTO OOIIECTBa;

OCO3HAHHUE CBOMX KOHCTUTYIMOHHBIX MpaB U OOSI3aHHOCTEH, yBaKeHUE
3aKOHA U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAESATEILHOCTH MpPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U TO3HABATEIbHBIX 3a/1a4, BBITTOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO MMO3UIMI0O MO OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;
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YMEHHE YUYUTHIBATH B CBOUX JACHCTBUIX HEOOXOAUMOCTh KOHCTPYKTHUBHOI'O
B3aMMO/ICUCTBUS JIIO/IEH C pa3HBIMU YOCXKICHUSMHU, KYIbTYPHBIMHU IIEHHOCTIMHU
U COIMAJIbHBIM TMOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHHMYECTBY B IPOIIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIIEHHS K MHEHHUIO OINMOHEHTOB MpHU OOCYXKJIEHUM CHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJIEPKAHUS,

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKON NEATENbHOCTH;

2) NaTPUOTUYECKOT0 BOCITUTAHUS:

chopMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU WJICHTUYHOCTH,
MaTpuOTU3MAa, YBAXKEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEpe
PonuHoM, ropmocty 3a cBOM Kpai, CBOXO PoauHy, CBOM S3BIK U KYJBTYpY,
MPOIILIOE U HACTOsAIIEe MHOTOHAIMOHAILHOT0 Hapoja Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIEAUI0 M MaMsATHUKAM
MpUPObI, TOCTHUXeHUssM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX,
Tpyne;

CIIOCOOHOCTh OIICHUBATHh BKJIAJI POCCHUUCKUX YUEHBIX B CTAHOBJIICHUE U
pa3BuTHE OHMOJOTHM, NMOHUMAHHS 3HAYeHUsT OMOJOTHM B MO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIIOBEKA U COBPEMEHHOTO O0IIIECTBA;

uaenHas yoexxaEHHOCTh, TOTOBHOCTh K CIyXeHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCHIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIIEHUBAThH CUTYAllUI0 U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSATHS IIECHHOCTEH CEMEHHON KU3HU B COOTBETCTBUH C
TpaauuussMu HaponoB Poccuu;

4) 3¢cTEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHUPY, BKJIOUasl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MOHMMAaHUE HMOIMOHAJIBLHOIO BO3JEUCTBUSL JKUBOM TPUPOJALI U €€
IIEHHOCTH,;

FOTOBHOCTh K CAaMOBBIPAXXEHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS H
IMOIMOHAJILHOIO 0JIaronoJyuns:

MOHMMAaHWE M pealu3alus 3J0pOBOr0 M 0Oe30macHoro obpasza KHU3HU
(3mopoBoe  muTaHuWe, COOJIOJCHUE TUTHEHUYECKUX TMPaBWI UM HOPM,
cOaJaHCUPOBAHHBIA PEXUM 3aHITUH M OTIbIXa, perylspHas Qu3ndeckas
aKTUBHOCTB), O€pEKHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DM3UYECKOMY U MCUXUUYECKOMY 3/I0POBbIO;

MOHMMAaHUE IIEHHOCTH TMPaBUI HWHJIUBUAYAIBHOTO M KOJJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOKAIOIINX 3JOPOBBIO U AKU3HU JIIOJICH;

OCO3HAHUE MOCTEACTBUM U HETIPUSITUSL BPEHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOT0Jisl, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYy, OCO3HAHUE IIECHHOCTH MacTepCTBa, TPYAOJIIO0UE;
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FOTOBHOCTh K AQKTHUBHOM JESTEIbHOCTH TEXHOJIOTMYECKOW U COIMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITETILHO BBITIOHATH TaKyIO J€ATEIbHOCTD;

MHTEpEC K pa3uyHbIM chepam npodheCcCUOHATBHOU NeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOP Oynaymied mnpodeccuu U pean30BLIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa3OBaHMUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JI0THYeCKOT0 BOCIIUTAHMS:

AKOJIOTMYECKHU 11e71IeCO00pa3HOE OTHOIIEHHE K MPUPOJIe KaK HMCTOYHUKY
KU3HU Ha 3emJle, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBIIIIEHUE YPOBHS 3KOJOTUYECKOW KyJIbTYypbl: HNPHOOPETEHHUE OIbITa
IJIAHUPOBAHMUSI TIOCTYNMKOB M OILIEHKM HMX BO3MOXHBIX TOCIEICTBUN ISt
OKPYXaroUIen Cpebl;

OCO3HAHUE TI00ATIBHOTO XapaKTepa HKOJOTUUECKUX MPOOJIeM U MyTen ux
pelieHus;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU M3YYEHUU OHOJIOTUU
3HaHUS W YMEHUS TpPHU PEIICHHH TMPOOJIEM, CBS3aHHBIX C pPaIllMOHATBHBIM
MPUPOJIONIONB30BaHUEM  (COONIIOZEHUE TIpaBWJl TOBEJICHUS B  MPUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B JKOCUCTEMAaX, OXpaHY BHUJOB,
IKoCcHuCTeM, Orochepsl);

aKTUBHOE HEMpUSITHE JACHCTBUI, NPUHOCAIIUX Bpel OKpYKarolen
MPUPOIHON Cpesie, YMEHUE MTPOTHO3UPOBATH HEOIATOMPUSATHBIEC YKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEHUCTBUM U MPEIOTBPAIATh UX;

HaJW4Yue Pa3BUTOrO0 SKOJOTMYECKOrO  MBIIUICHUS, HSKOJOTHYECKOU
KYJIbTYphl, OIbITa JAESITEIHLHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEIHHON, KOMMYHUKATUBHON M COIMATIbLHON
MpaKkTUKe, TOTOBHOCTM K YyYacTHUI0O B MPAKTUYECKOW  JIESITEIHHOCTH
AKOJIOTMYECKOMN HAIMPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIIECTBEHHON MPAKTUKU, OCHOBAHHOTO HA JNAJIOTe
KYJbTYp, CHOCOOCTBYIOIIErO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIbTYPHOM
MUpE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UUTATENIbCKOM KYJNbTYpPHI KaK CpeACTBa
B3aMMO/ICUCTBUS MEXKTY JIFOJIbMU U TIO3HAHUSI MUDA;

MOHMMaHUe crneuu@uku OUONOTHM KaK HayKd, OCO3HaHHS €€ poju B
dbopMUpOBaHUM PALIMOHATBHOTO HAYYHOT'O MBIIUJIEHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBICHUS 00 OKPYXaIoIeM MUPE KaK O €AMHCTBE MPUPOJIbI, YETOBEKa U
oOliecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelnieHuu mpodiiem
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OMOJIOTUU IS COBPEMEHHOMW ITUBUIIU3AIIUN:
o0OecrieueHus: HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3JaHNE MEPCHEKTUBHBIX
OMOTEXHOJOTHUM, CHOCOOHBIX peniaTh pecypcHble MPoOJIEeMbl  Pa3BUTHUS
YeJI0BEYECTBA, MOMCKA MyTeH BhIXOAa U3 II00ATBHBIX SKOJOTHUYECKUX MPOOIeM
u oOecrnedyeHus: Mepexoja K YCTOMUYUBOMY Pa3BUTHIO, pPalMOHATILHOMY
WCIIOJIB30BaHUI0 MPUPOJHBIX PEeCcypcoB U (HOPMUPOBAHMIO HOBBIX CTaHIapPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHMOJOTMYECKUX 3HAHUM B IENSIX
MOBBIIIEHUS OOIIEel KyJNbTYpbl, €CTECTBEHHO-HAyYHON TI'pPaMOTHOCTH, Kak
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COCTaBHOM  4YacTH  (PYHKIMOHAIBHOM  TPaMOTHOCTH  OOydaromuxcs,
dbopmupyemoil mpu U3y4eHuu OUOJIOTUY;

MMOHUMAHUE CYITHOCTH METOJIOB MMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCMOJb30BaTh IMOJyYyaeMble 3HAHUS ISl aHalu3a |
O0OBSICHEHUS SIBJICHUN OKPY>KAIOIIETr0 MUPa U MPOUCXOASAIIUX B HEM U3MEHEHHU,
yMEHHE JiellaTh OOOCHOBAaHHbBIC 3aKJIIOUEHUSI HA OCHOBE HAayuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIH30BaTh OMOJOTHYSCKUE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTU HAYYHOU JESTEIbHOCTH, TOTOBHOCTh OCYILECTBIISITh
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEILHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OO0pa30BaHUIO U
caM0o0Opa30BaHNI0, K AKTUBHOMY IOJYUYEHHIO HOBBIX 3HAHHWUI MO OWOJOTHUU B
COOTBETCTBHH C KU3HEHHBIMHU MTOTPEOHOCTIMH.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbIe pe3yJIbTaThl OCBOEHUS yUeOHOTO IIpeameTa «buoaorus»
BKJIIOYAIOT: 3HAUYUMbIE 711 (DOPMUPOBAHHS MHUPOBO33PEHUSI O0O0YUAIOIINXCS
MEXIUCIATITMHAPHBIE (MeXTpeIMETHBIC) oOl11leHayYHbIe TTOHSATHS,
OTpaXKarolue IEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHeU(UKYy METOIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, HHEPIHs,
SABJICHUE, TMpPOIECC, CHUCTeMa, Hay4yHbll (aKT, MNPUHLIMI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeIOoBaHUE, HAOIIOJEHHUE, H3MEpPCHHE,
AKCHEPUMEHT U APYTHUX), YHUBEpCAJIbHbIC YUeOHbIC IeWCcTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATUBHBIE, PpETyJISITUBHBIE), oOecneuuBaromue (HopMuUpoBaHue
(YHKIIMOHATBHON TIPaMOTHOCTH U COLIMAIBHON KOMIETEHIHH OO0yYaroluxcs,
CIIOCOOHOCTh 00YUYAIOIIMXCSl UCTIOJb30BATh OCBOECHHBIE MEXIUCIUILIIMHAPHEIE,
MUPOBO33PEHYECKUE 3HAHMS U YHHUBEpPCAJIbHbIE Yy4yeOHbIE JIEUCTBUS B
MO3HABATEIbHOW U COMAIBHON MTPAKTHUKE.

MertanpenMeTHble Pe3yabTaThl OCBOCHHUSI MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHUsl TOKHBI OTPAKATh:

OBjiajeHne  yYHUBEPCAJBHBIMH  Y4eOHBIMH  MO3HABATEIbHBIMH
NefiCTBUSIMM:

1) 6a3oBble JIOrHYECKHE A€ CTBHUS:

CaMOCTOSITeTbHO  (OPMYJIIMPOBATH M AKTyaJIM3UpPOBAThH  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

HCTOJIb30BaTh MPU OCBOCHUM 3HAHMN MPHUEMBI JIOTUUECKOTO MBIIIJICHUS
(amanu3a, cuHTe3a, CpaBHEHUs, Kiaccuukanuu, 000OIEeHHs), PACKpPHIBATH
CMBICIT OWOJIOTHYECKUX TIOHATUH (BBIACIATh HMX XapaKTepHBbIE MPU3HAKH,
YCTaHABJIMBATh CBSI3U C IPYTHUMU MOHSATUSIMHU);

OTNPEACATh IENH JAEATEeIbHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPHUU HUX
JOCTUKEHHUS, COOTHOCUTHh PE3YJIbTAThl JEATEIIBHOCTH C TOCTABICHHBIMU
LEJISIMU;

HCTOJIb30BaTh OWMOJIOTHYECKHWE TOHATUS Uil OO0BsACHEHUS (AKTOB U
SIBJICHUU KUBOU IIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXKJEHUsSI (MHAYKTUBHbBIC, IEAYKTHUBHBIC, IO
aQHaJIOTUH), BBISBIATh 3aKOHOMEPHOCTH M IPOTHBOPEUMS B pacCMaTPHBAEMBIX
SABJICHUAX, (POPMYJIHPOBATH BBIBOJBI U 3aKJIFOUECHUS,
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MPUMEHATh  CXEMHO-MOJICNIbHBIE  CPEACTBA  JJIA  MPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3€/ U OTHOIICHUHN B M3yUaeMbIX OMOJIOTHYECKUX 00BEKTAX, a
TaK)K€ TPOTUBOPEUMM  Pa3sHOTO  POJdA, BBISIBJCHHBIX B  Pa3IMYHBIX
MH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUSI TPOOJIEMBI ¢ YUETOM aHalM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIEATEIBbHOCTh, OIICHUBAaTb COOTBETCTBHUE
PEe3yJbTATOB IIEJISIM, OLICHUBATh PUCKU MOCIEACTBUM 1€ TEIHHOCTH;

KOOPAMHUPOBAaTh U BBIMOJHATH PabOTy B  YCIOBUAX PEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUSI;

pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN KU3HEHHBIX TTIPOOIIeM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE HeiiCTBUSA:

BJIQJICTh ~ HAaBBIKAMH  y4eOHO-HCCJIEIOBATEILCKOW W MPOEKTHOMU
NeATeNbHOCTU, HAaBBIKAMU pa3pellieHus mpooiieM, CHOCOOHOCThIO U TOTOBHOCTBIO
K CaMOCTOSITETLHOMY IIOMCKY METOJOB pEIICHUs MPAKTUYECKUX 3ajiad,
MIPUMEHEHHIO Pa3IUYHBIX METOJIOB MO3HAHUS,

WCIIOJB30BaTh Pa3JIMYHbIE BUJLI ACATEILHOCTA MO TMOJYYEHUIO HOBOIO
3HaHUSA, €ro HHTEpHpeTaluu, MpeoOpa3oBaHUI0 U TMPUMEHEHUIO B Y4EOHBIX
CUTYyalusX, B TOM YUCJIE TIPU CO3JJaHUU YUEOHBIX U COLIMAIIBHBIX TPOEKTOB;

dbopMupoBaTh  HAay4YHBIM  THUN ~ MBIIUICHUS,  BJIaJA€Th  HAyYHOU
TEPMHUHOJIOTHEHN, KITFOUEBBIMU MTOHITUIMHU U METOIaMU;

CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3aJjadyud B 00pa3oBaTelbHOU
NEATeNIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISABJISITh MPUUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyalW3UpPOBaTh 3ajaudy,
BBIJIBUTaTh TUIIOTE3Yy €€ pEIIeHUs, HaXOAUTh apryMEHThI ISl JI0Ka3aTelbCTBa
CBOUX yTBEPXKIACHUH, 3a/1aBaTh MMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJTU3UPOBaTh TMOJYYECHHBbIE B XOJI€ pEIICHUs] 3aJlaud pe3yJIbTaThl,
KPUTHYECKH OIICHUBAaTh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHCHHE B
HOBBIX YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATH TPUOOPETEHHBIN OIBIT;

OCYILIECTBIISITH LI€JICHANPABICHHBIN MOUCK MEPEHOCca CPEACTB U CIIOCOOOB
JeHUCTBUS B MPO(GECCUOHAIBHYIO CPEAY;

yMEeTh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEICSITETLHOCTH;

yMEeTh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTATh HOBBIE UJICH, TIpelaraTh OPUTHHAIBHBIE MTOIXOAbI U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PELICHUS.

3) pabora ¢ uHpopMaumeii:

OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHMKAX HH(POpPMAIHU (TEKCTE
y4eOHOTr0 Moco0usl, HayYHO-TIOMYJIIPHOM TUTEpaType, OMOIOTHUYECKUX CIIOBAPIX
Y CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHaIu3upOBaTh
WHGOPMAILIMIO Pa3IMYHBIX BHUJAOB U (GOPM TPEACTABICHUS, KPUTHYECKH
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GhopMyIHpPOBATH 3aMPOCH] U MPUMEHSTh Pa3IMUYHbIE METO/IbI IIPU MOUCKE U
otbope Ouooruueckoit uHpopmaIuu, HeoOXOAUMOM JJIsl BEITIOJIHEHUS YU4EeOHBIX
3a/ay;

MPpUOOPETATh OMBIT UCHOJb30BAHUS UHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPUICHCTBOBATh KYJIbTYpy aKTUBHOTO  MCIOJIb30BAHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;
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CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANbHYIO (GOpMYy MpeICTaBICHUS
ouoniornyeckod wuHbopManuu (cxembl, rpaduKd, IUArpaMMbl, TaOJUIIbI,
PUCYHKH U IPYTOE);

UCIOJB30BaTh HAyYHBIM S3BIK B KAueCTBE CPEACTBA MpU padoTe ¢
Ouosiornyeckod HHPOpManUend: NPUMEHATh XUMHUYECKHUE, (PU3HUYECKUE U
MaTeMaTU4YeCKHe 3HAKU U CUMBOJIbI, (pOpMyJibl, a00OpeBUaTypy, HOMEHKIIATYPY,
UCIOJB30BaTh U MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJISJHOCTH;

BJIaJICTh ~ HABBIKAMM  pACHO3HABaHUS W  3allUThl  UHGOPMAIUU,
MH(POPMAITMOHHOM 0€30NMaCHOCTH JTUYHOCTH.

OBJaieHne YHHBEPCAIbLHBIMIA KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) oOmenme:

OCYILECTBJISITh KOMMYHHUKAIIMM BO BceX cdepax KU3HU, aKTHUBHO
y4acTBOBAaTh B JAMAJOre WIIM JAUCKYCCHUHM IO CYIIECTBY OOCYXJIaeMOMl TeMbl
(ymeHue 3amaBaTh BOIPOCHI, BBICKA3bIBaTh CYXJICHUS OTHOCHUTEIBHHO
BBITIOJTHEHUS TpeJjlaracMoy 3a/laud, yYUThIBaTh UHTEPECH U COTJIACOBAHHOCTD
MO3UINHI APYTUX YYACTHUKOB JTUAJIOTA WU IUCKYCCUN);

pacrio3HaBaTh HEBEpOAIbHBIE CPEJACTBA OOIICHUS, MOHUMATh 3HAYCHUE
COIIMAIBbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(PIMKTHBIX CUTYAIlUH,
YMETh CMSTYaTh KOH(DJIUKTHI U BECTU MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOICHCTBUSI, TOHUMATh
HAMEpPEeHUS JPYTUX JIIOJIed, TMPOSBISITh YBAXKUTEIbHOE OTHOIIEHUE K
cobeceTHUKY U B KOPPEKTHOH dhopme (opMyIHpOBaTH CBOM BO3PAKECHUS;

Pa3BEPHYTO U JIOTUYHO M3JIAaraTh CBOIO TOUKY 3PEHHUS C HUCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHaA [1eATeJIbHOCTh:

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW U MHIUBHUYaIbHON
paboOThl  MpPHU  pPEIICHUH  OWOJOTHMYECKOM  MpoOJieMbl, 0OOCHOBBIBATH
HEO0O0XOJIMMOCTh MPUMEHEHHUSI TPYNIOBLIX (JOPM B3aUMOACHCTBUS IPU PEIICHUU
y4eOHOM 3a1auu;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX ACHCTBHI ¢ y4€TOM OOIIMX
HMHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh 1€TM COBMECTHOM JEATENbHOCTHU, OPraHU30BBIBaTH U
KOOPJAMHHUPOBATH JICHMCTBUS MO €€ HOCTHXKEHHIO: COCTABJISATh IUIAH JICMCTBUM,
pacrpenensTh pojid ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJAJa M KaXJOr0 y4acTHUKA KOMAaH/bI B
001U pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

npejuiaratb HOBBIE MPOEKTHI, OIIEHUBATh HJIEM C MO3UIIMU HOBU3HBI,
OPUTHMHAJIBHOCTH, MMPAKTUYECKOU 3HAUUMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATErMYECKOe MOBEICHHE B Pa3TUUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

OBJajleHNe YHHBEPCATbHBIMH PEryJISSTUBHBIMU J€CTBUSIMH:

1) camoopranusanus:

UCIIOJB30BaTh OMOJOTMYECKHWE 3HAHUS JJIS BBIABICHUS NPOOJIEM M HX
pelIeHns B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpaTh Ha OCHOBE OWOJOTUYECKUX 3HAHUU IE€JIEBbIE U CMBICIOBbBIC
YCTAHOBKHU B CBOUX JEHUCTBUIX M MOCTYMKAX MO OTHOIIEHUIO K KUBOU MPUPOJIE,
CBOEMY 3JIOPOBBIO U 3/TOPOBBIO OKPYKAIOIINX;
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CaMOCTOSITENILHO OCYIIECTBIISATh TO3HABATEIBHYIO €SI TEIbHOCTD, BHISIBISTh
po0JIeMbl, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a1a4K B 00pa30BaTEIbHOM
NEATeNIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITENIbHO COCTaBJISITh IJIAaH pelIeHUs MpoOJieMbl €  Y4E€TOM
HMMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsiTh paMKu y4eOHOT0 MpeIMETa Ha OCHOBE JIMYHBIX MPEINOYTEHUI;

JenaTh ~ OCO3HAaHHBIM  BBIOOp,  apryMEHTHpPOBAaThL  €ro,  OpaTh
OTBETCTBEHHOCTH 32 PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (DOPMUPOBAHUIO U TMPOSIBICHUIO MIUPOKOWU IPYIULIUH B
pa3HBIX 00JIACTSIX 3HAHUM, MOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESM;

BJIaJICTh HABBIKAMM [O3HABATEIbHOM pediekcuu Kak OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB M
OCHOBAHUM, UCIIOIH30BaTh MPUEMBI pedIECKCUU JI OIIEHKH CUTYalllH, BIOOpa
BEPHOTO PELICHUS;

yMEeTh OIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIECHUS MO0 X
CHUKEHHUIO;

MPUHUMATh MOTUBBI W apryMEHTHhl JAPYIUX TPU aHAIU3E PE3YyJIbTAaTOB
NeATEeNbHOCTH;

3) npuHsiTHEe ce0s1 U APYTrUX:

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTUBBI W apryMEHTHl JAPYIUX TMPU aHAIU3E PE3YyJIbTAaTOB
NeSATEeNbHOCTH;

MpU3HAaBaTh CBOE MPaBO U MPaBO APYrUX HA OLIUOKHU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MTO3UIIMHU APYTOro YeIOBeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenmeTtHble pe3ynbTarhl ocBoeHUs Mporpammbl COO mo OGuosioruu Ha
0a30BOM ypOBHE BKJIIOYAIOT croenuduueckue s yd4eOHOro mpeameTa
«buonorus» Hay4Hble 3HAHUS, YMEHUS M CIOCOOBI JEHUCTBUN MO OCBOECHHUIO,
UHTEpIpeTallul U MNpeoOpa3oBaHUIO 3HAHWM, BHUABI JCATEIBHOCTH IO
MOJIYYEHUI0 HOBOTO 3HAHUS U NPUMEHEHHIO 3HAHUN B PA3IUYHBIX y4YEOHBIX
CUTyallusiX, a TakKe B peaJbHbIX KU3HEHHBIX CHUTYyallUsX, CBS3aHHBIX C
Oouosioruei. B mporpamMmme npenMeTHbIE Pe3yJbTaThl MPEACTABIEHBI MO To/IaM
oOyueHus.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10
KJlacce NOMKHBI OTPAXKaTh:

c(hOopMUPOBAHHOCTh 3HAHUHN O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOT'O
3HaHUSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOWU €CTECTBEHHO-
HAay4YHOU KapTHHBI MHUpPa U HAyYHOTO MUPOBO33PEHUS, O BKJIa/J€ POCCUUCKUX U
3apyOeXKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUHU, (YHKIIMOHATBHOMN
IPAaMOTHOCTH Y€JIOBEKA JJIsl PEIlICHHS )KU3HEHHBIX 3a/a4;

YMEHHE PacKpbIBaTh COAEpKaHUE OMOTOTHMUYECKUX TEPMHHOB U MOHSTHUMA:
KW3Hb, KIIETKA, OPTraHu3M, MeTa00iau3M (OOMEH BEIIeCTB M MpEeBpallCHHUE
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SHEPruM), TrOMeocTa3 (camMoperyisiius), YypOBHEBas OpraHu3alus KUBBIX
CUCTEM, CaMOBOCITPOU3BEICHUE (penpoayKuus), HACJIEICTBEHHOCTb,
M3MEHYUBOCTh, POCT U PA3BUTHUE;

YyMEHHE Hu3laratb OWUOJOTUYECKHE TeopuH (KJIETOYHAs, XPOMOCOMHas,
MyTallUOHHAsI, IEHTpajdbHas JOrMa MOJIEKYyJsspHOW Ouonoruu), 3akonsl (I
Mennens, T. Moprana, H. Y. BaBunoBa) u yuenus (0 neHTpax MHOrooOpasus u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuil H. M. BaBunosa), onpenensats rpaHUIIbI
WX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHE BIaJI€Th METOJaMU HAYyYHOTO MMO3HaHUs B OMOJIOTUH: HAOIIOIEHHE
Y ONMCAHUE JKUBBIX CUCTEM, ITPOILIECCOB U SIBJICHUI, OpraHu3alus U MPOBEICHHE
OMOJIOTMYECKOTO0  IKCIIEPUMEHTA,  BBIJIBUDKEHUE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJY HCCIETYyEMBIMU BEIMYMHAMU, OOBSICHEHHUE IMOTYUYECHHBIX
pEe3yIbTaTOB, UCIOIB30BAHHBIX HAYUYHBIX MOHSTHHI, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICNATH CYIIECTBEHHbIE TPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT
U 3YKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
MPOIIECCOB: 0OMEHA BEIIECTB U MPEBPAILCHUS DHEPTUU B KIIETKE, (DOTOCHUHTE3A,
MJJACTUYECKOT0 M JHEPreTUYEeCKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meilo3a,
OIUIOJJOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAIBHOTO Pa3BUTUS OpraHU3Ma
(oHTOTEHER);

YMEHHE IPUMEHATH MOJIyYEHHbIE 3HAHUS JIJ11 O0BSICHEHUS! OMOJIOTUYECKUX
MPOIIECCOB U SIBJICHUM, JIJISl IPUHSTHUS IPAKTUUECKUX PEUICHUN B TOBCEIHEBHOMN
KU3HU C 1Iebl0 obOecrieueHus: 0€30MaCHOCTU CBOETrO 3/I0POBbS U 3J0POBbS
OKpYXXaIOLUX JIIOJIeH, COOJIIOJACHUsT HOPM TPaMOTHOTO TIIOBEIECHUS B
OKpY>Karolel MpUupoaHON cpejie, MOHUMMaHUEe HEOOXOAMMOCTH HCIOIb30BaHUS
JTOCTKEHUN COBPEMEHHOM OMOJIOTHU M OMOTEXHOJOTHH IJIS PaIliOHAIbHOTO
MPUPOJIOTIONB30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHble TEHETHYECKHWE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpEIIMBAHUE, CIEIJIEHHOE HAaCIeIOBAaHHE, COCTABISATH CXEMBbI
MOHOTHOPUIHOTO CKPEUIMBAHUS JJIsl IPEACKAa3aHUs HACIEAOBAaHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOIHATh JIAOOpaTOpHBIE U MPAKTUYECKHE PabOThI, COOMIOIATh
MpaBuiia Mpu padoTe ¢ yueOHBIM U J1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh M HWHTEPIPETUPOBATh HH(POPMAIIUIO
OMOJIOTMYECKOTO COJIEPKAHUS, BKJIIOYAIONIYIO0 IICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HUCTOYHUKOB (CpelcTBa MaccoBoM uHGOpMaUMUM, HAyYHO-
MOMYJISIPHBIE MaTEPHUabl), STUYECKUE ACMEKThl COBPEMEHHBIX MCCJIEAOBAaHUN B
OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/]aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOrMYECKY0 UHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
UCIIOJIB30BaTh MOHATUMHBIN anapaT OMOJOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUS yueOHOoTro npeamera «buonorus» ¢ 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUHN O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOT'O
3HaHUSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOU €CTECTBEHHO-
HAay4YHOU KapTHHBI MHUpPa U HAYYHOTO MUPOBO33PEHUS, O BKJIa/JIe POCCUUCKUX U
3apyOeXKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH, (YHKIIMOHATBHOMN
IPaMOTHOCTH YeJIOBEKa JJIs PEIlICHHs )KU3HEHHBIX 3a/ad4;

YMEHHE PacKpbIBaTh COAEpKaHUuE OMOJOTHMUYECKUX TEPMHHOB U MOHSTHUMA:
BU/I, TOMYJIALNS, TeHO(OH/T, SBOJIOIMS, IBHXKYIIHE CUIIBI ((haKTOPbI) SBOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHU3MOB, BUI000pa30BaHUE, YKOJIOTHYECKUE (HaKTOPHI,
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ADKOCHUCTEMA, MPOAYLEHTBl, KOHCYMEHTBHI, PEAYLEHTbl, IeNu MUTAHUS,
JKOJIOTHYECKasi mupaMuga, OuoreoreHos, onocdepa;

YMEHHE u3JIaraTb OHOJOTMYECKUE TeOopuH (PBONIONMOHHAS Teopus Y.
JlapBrHA, CHUHTETHYECKas TEOpHUs SBOJIOIMHU), 3aKOHBl U 3aKOHOMEPHOCTH
(3apoasiieBoro cxonactBa K. M. bapa, uepenoBanus riiaBHbIX HalmpaBJICHUU U
nyteit sBomonu A. H. CeBepuioa, yuenus o 6uochepe B. . Bepnanckoro),
ONPEeNEeNATh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM,;

yYMEHHE BIaJETh METOJaMU HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOII0/ICHHE
Y ONMCAHME JKUBBIX CUCTEM, ITPOILIECCOB U SIBJICHUI, OpraHu3als U MPOBEJICHHE
OMOJIOTMYECKOTO0  IKCIIEPUMEHTA,  BBIJIBUDKEHUE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJY HCCIEIyEMBbIMU BEIMYMHAMU, OOBSICHEHHUE MOTYUYECHHBIX
pEe3yIbTaTOB, UCIOIB30BAHHBIX HAYUYHBIX MOHSITUH, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BHIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YIbTATOB;

YMEHHE BBIJEIATh CYLIECTBEHHBIE MPU3HAKU CTPOCHHS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJALMI, MNPOIYIEHTOB, KOHCYMEHTOB, PEIYLICHTOB,
OMOTeOleHO30B U HJKOCUCTEM, OCOOEHHOCTH MPOIIECCOB: HACIEICTBEHHOMN
M3MEHYHMBOCTH, €CTECTBEHHOI'0 0TOOpa, BUA000pa30BaHUs, IPUCIIOCOOICHHOCTH
OpraHU3MOB, JIEUCTBUSA IKOJOTUYECKUX (DAKTOPOB HA OPraHU3MBI, MEpeHoca
BEIIECTB M TMOTOKA DHEPTHMM B 3KOCUCTEMAX, AHTPOMOTCHHBIX H3MEHEHUN B
AKOCHCTEMAX CBOEUW MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOT€OXHMHYECKUX
LUKJIOB B Onocdepe;

YMEHHE IPUMEHATH MOJIyYEHHbIE 3HAHUS 1711 00BSICHEHUS! OMOJIOTUYECKUX
MPOIIECCOB U SIBJICHUM, JIJIsl IPUHSTHUS IPAKTUUECKUX PEUICHUN B TOBCEIHEBHOM
KU3HU C 1Iebl0 obOecrieueHus: 0€30MaCHOCTH CBOETrO 3/I0POBbS U 3J0POBbS
OKpYXKalOlUX JIIOJeH, COOJIIOJAEHUsT HOPM TPaMOTHOTO TMIOBEICHUS B
OKpY>Karolel MpUupoaHON cpejie, MOHMMaHUEe HEOOXOAMMOCTH HCIOIb30BaHUS
JNOCTUKEHUUN COBPEMEHHOMU ouosioruu TS PALMOHAIBHOT'O
MPUPOJIOTIONB30BAHUS;

YMEHHE pemiaTh JIEMEHTapHbIe OMOJIOTMYECKUE 33/1a4l, COCTABISATH CXEMBI
MepeHoca BEIIeCTB U IHEPTUH B IKOCHUCTEMAaX (1IeMH MTUTAHUS ),

YMEHHE BBITIOTHATD JIAOOpaTOpHBIE U MPAKTHYECKHE PabOThI, COOMIOIATh
MpaBuiia Mpu padoTe ¢ yueOHBIM U 1a00OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIICHUBATh M HWHTEPIPETUPOBATh HH(POPMAIIUIO
OMOJIOTMYECKOT0 COJIEPKAHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HUCTOYHUKOB (CpelcTBa MaccoBo uHGOpMaUMUM, HAyYHO-
MOMYJISIPHBIE ~ MaTepHalibl), pacCMaTpuUBaTh TJIOOAJIbHBIE DKOJIOTUYECKHUE
po0JIeMbl COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3UITHIO;

YMEHHE CO03/]aBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000111251 OMOJIOrMYECKY0 UHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHATUMHBIN anmapaT OMOJOTHH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HauMeHoBaHUe Koau4vecTBO 4acoB
DJIeKTPOHHBIE (HU(POBHIE)
n/ pa3ieIoB U TeM Konrpoabubie IIpakTnyeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
1| NporpaMMsbI padoTbI padoThbI
1 5 ) 0.5 bu6mmoreka [IOK
HOJIOTHA Kak Haylka ) https://m.edsoo.ru/7f41¢292
) ’KuBbIe CUCTEMEI U HX ! bubmnoreka [IOK
OpraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUHM COCTaB U g i bubnnoreka [IOK
CTPOCHHE KIETKU https://m.edsoo.ru/7f41c292
4 KusnenesarenbHOCTD . ] bubmnoreka [IOK
KJIETKH https://m.edsoo.ru/7f41¢292
P
5 AMHORCCHHE 1 5 | bubnnoreka [IOK
HHMBAAYAIILHOC https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
] HacneactBeHHOCTh U . s BuGmiorexa LIOK
HSMCEHHHBOCTD ) https://m.edsoo.ru/7f41¢292
OpraHu3MOB
7 Cenekiusi OpraHu3MOB. 3 ] bubnuorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 ) 4
YACOB I1O ITPOI'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

HauMeHoBaHHe KoaudecTBo 4acoB
Ne JuiekTpoHHbBIE (UG pPOBbIE)
w/n pa3aenoB U TeM Beero KountpoabHbie IIpakTuyeckue 06pa3oBaTeILHbIC Pecypehbl
NMporpaMMsbI padoThbI padoThbI
1 OBOJIOUOHHAI 9 1 bubmnoreka [IOK
ounonorus https://m.edsoo.ru/7f41cc74
B
, O3HUKHOBEHUE U , os BuGmiorexa LIOK
PA3BHTHC JKHI3HA 1 ) https://m.edsoo.ru/7f41cc74
Ha 3eMiie
3 OpranusMeL i 5 1 bu6mmoreka [IOK
OKpY’KaroIas https://m.edsoo.ru/7f41cc74
cpena
4 Coobmecrsa 9 bu6mmoreka [IOK
KoJotHeckue https://m.edsoo.ru/7f41cc74
CUCTEMEI
5 p ) ] bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 2 2.5
ITPOTPAMME
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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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

Ne KosnnuyecTBo yacos JIEeKTPOHHBIE

n Hara nu¢ppoBbIe

/ Tema ypoka KonTpoJsbHble IIpakTHyeckue op

Bcero HU3y4eHust o0pa3oBaTe/bHbIE
padoThI padoThI
n pecypcsbl
bubmnoreka [IOK
B https://m.edsoo.ru/863e612

1 MOJIOTHUSI B CUCTEME 1 )

HayK https://m.edsoo.ru/863e632

a

MeTtoabl MO3HAHUA
YKUBOU IIPUPOLBL.

[Tpaktuyeckast pabora Ne
bubmnoreka [IOK
1 «Mcnons3oBanue

2 1 0.5 https://m.edsoo.ru/863e612
Pa3IUYHBIX METOIOB IPH

2
U3yYCHUH
OHOJIOTUYECKUX
00BEKTOBY
bubmnoreka [IOK

buonornyeckue CUCTEMBI,
3 1 https://m.eds00.1u/863e656
MPOLECCHI U X U3YUYCHUE

4
XUMHUYECKHUH COCTaB bubmnoreka [IOK
4 ki1eTku. Boga u 1 https://m.edsoo.ru/863e674
MMHCPAIBHEIC COJIA €
5 benku. CoctaB u 1 bu6mmoreka [IOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

CTpOCHHE OEJIKOB

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

DepMeHTBI —
Ouosornyeckue
KaTaJu3aTopHl.
JIaGoparophas paboTa Ne bubnnorexa [JOK
6 1 «3yuenune 0.5 https://m.edsoo.ru/863e6b7
KaTaTUTHICCKON 2
aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIasbl
WM KaTajasbl)»
bubmnoreka [IOK
7 Yraesoapl. JInnuasl https://m.edsoo.ru/863e687
0
bubnnoreka [IOK
8 HyrrentoBbIe KHCIOTE. https://m.edso0.ru/863e6d5
ATD
c
Hcropus u metosl bubnnorexa [JOK
9 U3YYECHUS KIIETKH. https://m.edsoo.ru/863e6e8
Kunerounas Teopust 8
10 Krerka kak nenoctHas
KUBasl CUCTEMA
Crpoenue
JYKapUOTUYECKOU bubmorexa LHOK
https://m.edsoo.ru/863e6£f0
11 kietku. JlabopartopHas 0.5

pabota Ne 2 «3yuenue
CTPOEHUS KIIETOK

https://m.edsoo.ru/863e716
c
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https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

pacTeHui, )KUBOTHBIX,
rpuboB u GakTepuil mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOIIpenaparax u ux
OTIMCAaHHEY

OOMEH BELIECTB WA

bubnnoreka [IOK

12 https://m.eds00.ru/863e766
MeTaboIu3M c
bubmnoreka [IOK
dotocunTes.
13 https://m.eds00.1u/863¢e7c9
XeMOCHHTE3 8
N bu6mmoreka [IOK
14 Ouepreruieckuii 0bmen https://m.edsoo.ru/863e7aae
JKU3HEeHHBIN ITUKIT
KJIEeTKU. [[eleHne KIeTKu.
Murto3. JIabopaTopHast
pabota Ne 3 bubnnorexa [JOK
15 «Habmronenue murosa B 0.5 https://m.eds00.1u/863¢e7dc
KJIETKaX KOHYMKA 4
KOpeIlKa JTyKa Ha
T'OTOBBIX
MUKpOTIpenaparax»
16 KonrponsHas pabora
buocunTe3 Oenka. bubmnoreka [IOK
17 Peakuusa MatpuyHOro https://m.edsoo.ru/863e796

cuHTe3a. TpaHcasauus —

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

ounocuHres Oenka

Hexknerounsie ¢popmbl

bubnnoreka [IOK

18 https://m.eds00.1u/863¢e754
KU3HU — BUPYCHI 0
bubmnoreka [IOK
® https://m.edsoo.ru/863e81b
19 OpPMBbI Pa3MHOKEHUS p
OPTaHH3MOB https://m.edsoo.ru/863e831
c
bubmnoreka [IOK
20 Meiio3
https://m.edsoo.ru/863e7{4a
Oo6pa3zoBaHue 1 pa3BUTHE
MOJOBBIX KJIETOK.
Orm1010TBOpEHHE.
bubmnoreka [IOK
JIaGopartopHas paboTa Ne
21 0.5 https://m.eds00.1u/863¢e81b
4 «M3y4yenue cTpoeHus p
MOJOBBIX KJIETOK Ha -
TOTOBBIX
MHUKpOIIpenaparax»
bubmnoreka [IOK
NupuBunyansHOE
22 https://m.edso0.ru/863¢843
pa3BUTHE OPraHU3MOB p
I'enetnka — Hayka o
23 HACJIEACTBEHHOCTH U bubmorexa LHOK
A https://m.edsoo.ru/863e8612
U3MEHYUBOCTHU
24 3aKOHOMEPHOCTH bubnnorexa [JOK
HacJeI0BaHUusI https://m.edsoo.ru/863e887
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https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

IIPU3HAKOB.
Mounoru0punHoe
CKpEILMBaHNE

|co

Jurudpunxoe
CKpelIuBaHue. 3aKOH

bubmnoreka [IOK

25 https://m.edsoo.ru/863e89a
HE3aBHCHMOTO 4
HACJIeIOBaHUS MPU3HAKOB
Cuennensoe
HACJICIOBaHHE
MIPU3HAKOB.
JIaGopartopHas paboTa Ne
5 «3yuenue bubnnorexa [JOK
26 | pe3ynbTaToB 0.5 https://m.edsoo.ru/863e8c6
MOHOTHOPHUIHOTO U 0
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Ipo30( Il Ha TOTOBBIX
MUKpOTIpenaparax»
;Ziiiii;?gj bubnuorexa [JOK
27 https://m.edsoo.ru/863e8c6
MIPU3HAKOB, CIICTITICHHBIX 0
C TOJIOM
N3MeHUnBOCTb.
Henacnencreennas BuGmiorexa LIOK
28 HSMEHAHBOCTD 05 https://m.edsoo.ru/863e8efe
JIaGoparopHas paboTa Ne

6. N3yuenue
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https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

MOAU(PHUKAITIOHHOM
H3MCHYHBOCTH,
MIOCTPOEHUE
BApUALIMOHHOTO Psijia U
BAPUALIMOHHON KPUBON»
HacneacrBenHas
H3MCHYHUBOCTb.
79 JIaGoparopHas paboTa Ne ! 0.5 bubnnorexa [JOK
7. « AHanu3 MyTanun y ’ https://m.edsoo.ru/863e8efe
Ipo30( Il Ha TOTOBBIX
MHUKpOIIpenaparax»
bubmnoreka [IOK
30 I'eneTuka yenoseka 1 https://m.edsoo.ru/863e8d7
8
bubmnoreka [IOK
Cenexuus Kak HayKa U
31 1 https://m.edso00.ru/863e921
rpoiiecc
4
MeToabl U JOCTHKEHUS bubnnoreka [IOK
32 CEJICKLIUU PACTEHUU U 1 https://m.edsoo0.ru/863e921
YKUBOTHBIX 4
33 KoHTponbHasA paboTta 1
bubmnoreka [IOK
buotexHomorus kak
34 1 https://m.eds00.ru/863e¢933
OTpacib IPOU3BOJICTBA p
OBIIEE KOJIMYECTBO 34 4

YACOB 110 ITPOTPAMME
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https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KosnnyecTBo yacos JIEeKTPOHHBIE
n T Hara nudposbie
eMa ypoka
/ Ma YpoK Bcero Konrpoabusie Hpakrieckue U3Y4YeHHUS o0pa3oBaTe/IbHbIE
I padoThI padoThI pecypesi
OBOIOIUS U METO/IBI €€ brtamorexa LOK
1 " A 1 https://m.edsoo.ru/863ea20
U3yYEHUS .
Wcropus pa3BuTus bubnnorexa [JOK
2 IpeJCTaBICHUN 00 1 https://m.edsoo.ru/863e957
3BOJIOLIA 0
bubmnoreka [IOK
3 MukposBomtonus 1 https://m.edsoo.ru/863¢e9c¢1
e
[TomyAanus kak
3JIeMEHTapHast eAMHULA
BHIA U DBOJIIOLUMN. bubmnoreka [IOK
4 JIaGoparopHas paboTa Ne 1 0.5 https://m.eds00.ru/863¢99¢
1 «CpaBHEHUE BHIIOB 110 6
MOpP(OJIOTHIECKOMY
KPUTEPHIO»
JIBMOKyILIME CUTIBI bubnnorexa [JOK
5 (3:memeHTapHbIe 1 https://m.edsoo.ru/863e9da
(bakTOpbI) 3BOIOLUH 4
6 EctecTBeHHbIi 0TOOp U ! bubnnorexa [JOK
ero popmal https://m.edsoo.ru/863e9ed
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

1

Pesynprarel aBoMIOIMK:

MIPUCTIOCOOTICHHOCTD
OpPTraHu3MOB U
BUZ000pa30BaHue.
7 JIaGoparopHas paboTa Ne 0.5 bubnnorexa [JOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOTICHHOCTH
opraHusma u eé€
OTHOCHUTEIILHOTO
XapaxkTepa»
Hanpasnenus u nytu bubmorexa LHOK
8 https://m.edsoo.ru/863e9c¢1
MaKpOAIBOJIIOIHH .
HeobpaTumocts
? HBOJIIOLMH
10 Wcropus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yUCHHS
I'unoressr bubmnoreka [IOK
11 MIPOUCXOXKACHUS KU3HU https://m.edsoo.ru/863eaSa
Ha 3emiie 6
PazBuTune xu3HU Ha bu6mmoreka [IOK
12 3emiie 10 ApaM U https://m.edsoo.ru/863eabb
nepuogamM €
OCHOBHBIC 3TaIIbI bubmnoreka [IOK
13 3BOJIIOLUU 0.5 https://m.edsoo.ru/863ea8b

PaCTUTCIILHOTO U

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

JKUBOTHOI'O MHpa.

[IpakTuyeckas pabora Ne

1 «M3yuenne
HCKOIIA€MBIX OCTAaTKOB
pacTeHUl U KUBOTHBIX B
KOJUIEKLIASAX

14

CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpa

bubnnoreka [IOK
https://m.edsoo.ru/863ea48

€

15

DBOIIOLHUS YEI0OBEKA
(a"TpOMIOreHe3)

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c

16

JIBroKyIIHE CUIIBI

(paxTopsr)
aHTpOIIOreHe3a

bubmnoreka [IOK
https://m.edsoo.ru/863ead4
4

17

KonrponsHas pabora

18

OcHoBHbIE CTaIUU
HBOJIIOIIMH YEJIOBEKaA.
Yenoseueckue pacsl U
MPUPOIHBIE aJaNTaluU
YenoBeKa

bubnnoreka [IOK
https://m.edsoo.ru/863eaea2

19

PezepBHblii ypok.
O06o0061IeHNE TT0 TEME
«Bo3HUKHOBEHHE U
pa3BUTHE )XKU3HU Ha
3emie»

20

DKOJIOrus Kak HayKa
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https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

21

Cpenpl oOuTaHus 1
HKOJIOTHYECKUE (PAKTOPbI

bubmnoreka [IOK
https://m.edsoo.ru/863eafec

22

AbuoTtnueckue GpakTopsl.
JIaGoparophas paboTa Ne
3. «Mopdomnorudeckue
0COOEHHOCTH pacTeHU
U3 Pa3HBIX MECT
OOUTaHUD.
JIaGoparophas paboTa Ne
4. «BnusHue cBera Ha
POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa»

0.5

bubnnoreka [IOK
https://m.edsoo.ru/863eb10

€

23

buotnyeckue hakropsl

bubmnoreka [IOK
https://m.edsoo.ru/863eb34
8

24

DKOJIOTHYeCKue
XapaKTEPUCTUKU
MOMYJIALIUH.
[Tpaktuyeckast pabora Ne
2 «lToacuér mioTHOCTH
MIOIYJIALIMM pa3sHbIX
BUJIOB PACTEHUID)

0.5

25

CoobmiecTBa OpraHu3MoB
— OuoLEeHO03

bubmnoreka [IOK
https://m.edsoo.ru/863eb46
a

26

DKOJIOTUYECKUE CUCTEMBI
(3KOCUCTEMBI)

bubmnoreka [IOK
https://m.edsoo.ru/863eb46
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https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

a

OcHOBHbBIE TIOKA3aTeNn
9KOCUCTEMBI. Eut6 OK

27 DKOJIOTHUECKHUE 1 nommoreka L

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

nupamuiel. CBolicTBa
skocucreM. Cykieccust

28 [IpupoaHbIe SKOCUCTEMBI 1

29 AHTpONIOreHHbIE 1
9KOCUCTEMBI
buocdepa — rnobanbHas bubmorexa LHOK

30 1 https://m.eds00.ru/863ebb5
9KOCHCTEMA 3eMJIU .
3aKOHOMEPHOCTH bubnnorexa [JOK

31 CyILIECTBOBaHUS 1 https://m.edsoo.ru/863ebd 1
ouochepsl 6

39 YenoseuecTBo B 1
ounochepe 3emnn

33 KonrponsHas pabora 1
C bubnnoreka [IOK

OCYILIECTBOBAHHE

34 1 https://m.edsoo.ru/863ebal

MIPUPOJIBI M YEJIOBEYECTBA .
OBIIEE KOJIMYECTBO 34 5
YACOB 110 [TPOTPAMME '
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https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOTI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA
1. buonorus, 10 xnacc/ Ilaceunux B.B., Kamenckuit A.A., Py6noB A.M. u apyrue/ Ilon pen. Ilaceunuka B.B.,

AxnmonepHoe obtmectBo «M3narenscTtBo «IIpocBenienmney
2. buonorus, 11 kmacc/ Ilaceunux B. B., Kamenckuit A. A., Py6uo A. M. u ap. / [lox pen. Ilaceunuka B. B.,

AxuonepHoe obmectBo «M3narensctBo «IIpocBeiienres

METOANYECKHUE MATEPHUAJIBI 111 YYUTEJIA
1). Cymatoxun C. B., EpmakoBa A. C., ®omuna T. T. .buonorus. Metonnueckue pekomenaanuu. 10 — 11 knaccsl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1) IIpoext «Bcsi Ouonorus»y — yHHKaIbHBIA pecypc, B KOTOPOM COOpaHbl CTaThU, HAYYHO-TIOMYJISIPHbIE MaTepHUabl,
TeMaTU4eCKue O0030pbI, JICKIUU SKCIEPTOB U MOCIEAHUE HOBOCTU W3 oOjacTtu Ouonornueckux Hayk. Llutomorus,
AKOJIOTHSI, MEAUIMHA, OOTAaHUKA, TEHETUKA, 300JI0TUsI, OOTAHMKA — BCEro JUIIb YaCTh MHTEPECHEUIIIUX TEM, KOTOPbHIE

€CTh Ha MIPOEKTE.
2). Atnac anatomuu desioBeka. Ha caifte comepxarcsa 3D-wuitocTpanuu, NoApoOHbIE CXEMbI U U300paXKEHHUs, a TaKKe

OOIIMPHBIC CIPABOYHBIC MaTEPHAIbI, COACpXKAIIUE MOJHYI0 HWHPOPMAIUI0 O (YHKIIMOHUPOBAHHH YEIOBEYCCKUX
OpraHoOB.
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