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HOACHUTEJIbBHAA 3AIIMCKA

[Ipu pa3paboTke MporpamMmbl MO OHWOJIOTHH TEOPETHYSCKYIO OCHOBY JUIA
OTIpeieJICHNsT TOJIXO0J0B K (POPMHPOBAHHMIO COJCpP)KaHUSA YIeOHOr0 MpeaMera
«buosorus» coctaBWwiaM: KoHUenTtyanbHele Tmonoxenus DPI'OC COO o
B3aUMOOOYCJIOBJICHHOCTH IICJICH, COJEpKaHHs, pe3yIbTaToB OOYYCHHUS U
TpeOOBaHUI K YPOBHIO MTOJTOTOBKH BBIMTYCKHUKOB, TIOJIOXKEHUS 00 OOIIUX IENIX U
NPUHIUIAX, XapaKTePU3YIOIMX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPETHErO
obmero oopazoBanus B Poccuiickoit depepanmm, a TakyKe IMOJI0 )KEHUS O CTISITU(BUKE
Owosornu, e€ 3HAYECHWH B I[IO3HAHWHM >KUBOH MNPHUPOIALI MW 0OCCIICUCHHH
CYILIECTBOBAHUS YeOBeUecKoro ooOmecTBa. COrlacHO Ha3BaHHBIM ITOJIOKCHHSIM,
oTpe/iereHbl OCHOBHBIE (DYHKIIMHM TPOTPAMMBI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma o OnosoTuu Ta€T MpeICTaBICHHE O IENIIX, 00 00ImIel cTparerun
00y4eHHsI, BOCTIMTAHUS M Pa3BUTHSI OOYyJarOIIMXCS CPEICTBAMH YI€OHOTO IIpeaMeETa
«burojorusy, onpenenser 00s3areIbHOC MPEAMETHOE COACPIKaHUE, €T0 CTPYKTYPY,
pacrmpezienieHue 1Mo pasjeiiaM M TeMaM, PEKOMEHIYeMYIO IOCJIeI0BaTeIbHOCTh
U3y4eHHs y4eOHOTO MaTepuaia ¢ Y4€TOM MEXITPEAMETHBIX U BHYTPHUIPEIMETHBIX
CBSI3€H, JIOTMKM 0O0pa3oBaTeIbHOTO TMpOIecca, BO3PACTHBIX OCOOEHHOCTEN
00yJarommXxcs.

B nporpamme no 610101 TaKKe yYUTHIBAIOTCS TPEOOBAHNUSA K INTAHUP YEMbIM
JMYHOCTHBIM, METANpPEAMETHHIM M TPEIMETHBIM pe3yjibTaraM oOydeHus B
dbopMHupOBaHUHT OCHOBHBIX BHUJIOB y4e0HO -TT03HaBaTEIIHHOM
JNeATeIbHOCTH/YICOHBIX JIEUCTBUN OOYYArOIIMXCS IO OCBOCHHUIO COJICPIKaHHS
OMOJIOTHYECKOTO 00pa30BaHUS.

B nporpamme o 6mosoruu (10—11 xmaccel, 0a30BBIA YPOBEHB) peaTn30BaH
NPUHIMI TPEEMCTBEHHOCTH B HW3YYCHHHM OWOJIOTHH, OJaromaps 4yeMmy B HEH
MPOCMATPUBACTCS HANpPaBJICHHOCTh HA pPa3BUTHE 3HAHWM, CBA3aHHBIX C
dbopMUpPOBAaHHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHEHTAINI JIMIHOCTH, YKOJIOTUIECKOTO MBIIIICHHUS, MPEACTABICHUN O 3JJ0POBOM
oOpaze XKM3HU U OEpPEKHBIM OTHOIIEHHWEM K OKpPYXKAloIed MPUPOJTHOU cpere.
[ToaToMy Hapsiy ¢ M3y4eHHEM OOIIEOMOIIOTHYECKUX TEOPUH, a TaK)Ke 3HAHHHN O
CTPOCHHH KMBBIX CUCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MIPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTrpamMMe Mo OMOJIOTHH y/IeJIeHO BHUMAaHUE HMCIIOJIb30BaHUIO
MOJTy4E€HHBIX 3HAHUH B MOBCEAHEBHOM KU3HHM JJIs PEIICHUS MPUKIIAIHBIX 3a/1a4, B
TOM YHUCJE: MPO(HIAKTUKKA HACJIEACTBEHHBIX 3a00JieBaHWI YeIOBEKa, MEIUKO -
TeHETUYECKOTO KOHCYJIbTUPOBaHMsI, 00OCHOBAHHMSI YKOJIOTUIECKH IIeTIECO00pa3HOTO
MOBEACHUS B OKPYKAIOWIEH MPUPOJHOU CPENE, aHAIN3A BIUSHUS XO3IMCTBEHHON
JeSTEIILHOCTH YeJI0BeKa Ha COCTOSTHUE MTPUPOTHBIX K UCKYCCTBEHHBIX DKOCHUCTEM.
YcuneHne BHUMaHUS K TPHUKIATHOW HAMpaBJIIEHHOCTH Y4eOHOTO MpeaMeTa
«broorus» MPOIUKTOBAHO HEOOXO0TMMOCTHIO 00eCTICYSHUS YCIOBHH JIJIS PEIICHUS



OJIHOM U3 aKTyaJbHBIX 3a/1a4 HIKOJBHOTO OMOJIOrH4ECKOr0 00pa30BaHus, KOTOpas
npenanoiaraeT GopMUpPOBaHUE y 00yUYaIOMIMXCsI CIIOCOOHOCTH aAaNTUPOBATHCS K
WU3MEHEHUSAM JUHAMUYHO Pa3BUBAOILETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpenHero oOmiero oOpa3oBaHHs 3aHUMAET BAXKHOE
mecto. OHa obOecneunBaeT GopMuUpoBaHHE y OOYUYAIOUMXCS MPEACTaBICHUN O
HAyYHON KapTHUHE MHpa, paclMpseT U 0000maeT 3HaHUs O KUBOW MPUPOJE, €€
OTJIMYUTEIbHBIX NPU3HAKAX — YPOBHEBOW OpPraHM3allMd M 3BOJIOLMH, CO3JaET
yCIIOBUSL  JUIA: TO3HAaHWUA 3aKOHOB  JKMBOM  Mpuponbl, (HOPMHUPOBAHUA
(YHKIMOHATBHOM TPaMOTHOCTH, HAaBBIKOB 310POBOro M Oe3omacHOro obpasza
KU3HH, KOJOTHYECKOTO MBIIUIEHHS], IEHHOCTHOTO OTHOILLEHUS K KUBOM IPUPOLE
U YEJIOBEKY.

Bosnbioe 3HaueHne OUOI0THs UMEET TAKXKE JJISl pELIEHHs BOCIIUTATEIbHBIX U
pa3BUBAIOIMX 3a7a4  CcpeaHero ooOmiero  o0pa3oBaHus, COIMATIU3AIIA
oOyuatonmxcs. M3yuenue Ouonoruu ooecneunBaeT yciaoBus 1l (popMUpOBaAHUS
UHTEIUICKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX M  HH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET MHTErpallMi OUOJOTUYECKUX 3HAHUU C
NPEICTABICHUSIMHU U3 JPYTUX yU€OHBIX IPEIMETOB, B YaCTHOCTH, PUIUKU, XUMHUH U
reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpEAHA3HAYEHUH Y4YEOHOro Ipeamera
«buronorus» COCTaBUIM OCHOBY Ui ONpPENENeHHUs MOAXOJ0B K OTOOpY M
CTPYKTYPUPOBAHHUIO €ro COJEpKaHHs, MPEACTABICHHOTO B MpOrpaMmme o
OMOJIOTHH.

OT160p coaepkanus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILECTBJIEH C MO3UIMK KyJIbTYpOCOOOPA3HOTO MOJX0/a, B COOTBETCTBUM C
KOTOPBIM OOydaroliuecs JOJDKHBI OCBOUTh 3HAHWSA W YMEHUS, 3HAYUMBbIE IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEACIAIOMIME aJeKBATHOE TIOBEICHUE
YeJI0BEKa B OKPYXKAIOILEH MPUPOJIHON cpeqie, BOCTpEOOBaHHBIE B MOBCEAHEBHOM
KU3HU U TpaKTU4YecKoi aestenbHocTU. Ocob0e MECTO B ATOM cuUcTeMe 3HaHUU
3aHUMAIOT AJIEMEHTBI COJIEpKaHUsI, KOTOPBIE CIy,aT OCHOBOM JJIsi (pOPMHUPOBAHUS
IIPEJACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHpa U
LHEHHOCTHBIX ~ OPUEHTALMSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHU3AIUH
OMOJIOTUYECKOTO 00pa30BaHUS.

CtpykTypupoBaHue cojepkaHusi yueOHOro Marepuajga B Mporpamme Io
OMOJIOTUM OCYIIECTBJIEHO C Y4€TOM NPUOPUTETHOTO 3HAYEHUS 3HAHUM 00
OTIMYUTEIHHBIX 0COOEHHOCTSIX dKUBOW MPUPOJIBI, O €€ YPOBHEBOI OpraHu3alluy U
HBOJTIOIMH. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOT0 npeamera « bruomorusn»
BBIJICJICHBI CJICAYIOIIUE COJepKaTenbHble TMHUM: «bronorus kak Hayka. MeTob
HAy4YHOTO Mo3HaHus», «Kierka kak Ouosiormueckas cucrema», «OpraHu3Mm Kak
ounosornueckas cucremay, «CucreMa U MHOrooOpazve OpraHMyecKoro MUpay,
«IBOJTIOLINS )KUBOU MMPUPOABD», K IKOCHUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.



Lenp u3ydyenus ydeOHOTO mpenmera «buonorusi» Ha 6a30BOM YpOBHE —
OBNaJicHHE OOy4YaloUMMUCS 3HAaHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAIBLHON
OpraHu3ali >KUBBIX CHUCTEM pPa3HOTO paHra M NpPHOOpPETeHHEe YMEHUit
UCII0JIb30BaTh 3T 3HAHUS [JIsI TPAMOTHBIX JAEUCTBUN B OTHOILIEHUH OOBEKTOB
YKUBOUW MPUPOIBI M PEIICHUS PA3INIHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmkenne 1enu u3ydeHus: yueOHoro npeamera «buosnorus» Ha 6a30BoM
YPOBHE 00€CTIEUNBACTCS PELICHUEM CIICAYIOIIMX 33a4:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMbl 3HAaHUM O OHOJIOTHYECKHX TEOPUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, MPaBUiIaX, CIy>KaIlUX OCHOBOM
11 GOpMHUPOBAHUS MPEACTABICHUNA O €CTECTBEHHO-HAyYHON KapTUHE MHUPa, O
METO/1aX HAyYHOI'O MO3HaHUs, CTPOECHUHU, MHOT000pa3un U 0COOEHHOCTSX AKHUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHU3AINH, BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIeIOBaHUSIX B OMOJIOTUH;

dbopmupoBaHue y OOYy4YaIOIIMXCS MMO3HABATEIbHBIX, WHTEIUIEKTYaJbHBIX W
TBOPYECKHUX CIOCOOHOCTEN B MPOLECCE aHAIM3a [AHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTUM HAy4YHBIX B3TJIJIOB, UIEW W MOJIXOJ0B K HM3YyYEHUIO JKUBBIX CHCTEM
Pa3HOTO YpOBHS OpTaHU3AINH;

CTAQHOBJICHME Yy oOOydawommxcss oO0ueld KyiabTyphl, (YHKIIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHUE YMEHUIN OOBIACHSTH U OLIEHUBATh SIBJICHUS OKPYXKAIOIIETro
MUpa )KUBOU PHUPOIbI HA OCHOBAHWUY 3HAHUH U OTIBITA, TIOJTYYCHHBIX IIPU U3YYCHUH
OHOJIOTHH;

dbopmupoBaHue y OOYyYalOUMXCA YMEHUW WJUIFOCTPUPOBATH 3HAUYECHHE
OMOJIOTUUECKUX 3HAHUM B MPAKTHUUECKON JEATEIbHOCTH YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHI U arpOoOMOTEXHOJIOT Ui

BOCHHTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH MO3HAHUS YEIOBEKOM YKUBOM
IPUPOJIbl, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K HEH, COOIOICHUS STUYECKUX
HOPM IPU IPOBEACHUH OMOTOTUYECKUX UCCIIEI0BAHU;

OCO3HAHME IIEHHOCTU OWOJOTUYECKUX 3HAHUM [l TOBBILICHUS YPOBHS
HKOJIOTUYECKOU KyJIbTYPHhI, 111 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MIpUMEHEHHE TPUOOPETEHHBIX 3HAHUN M YMEHUHN B TIOBCEITHEBHOM KU3HU JIJISI
OLIEHKH IIOCJIEICTBUN CBOEU AEATEILHOCTH [0 OTHOLIEHUIO K OKPYKAIOLIEU CPEE,
COOCTBEHHOMY 3/J0pOBbIO, 0OOCHOBaHME M COOJIOACHHE Mep MPOPUIAKTUKI
3a00JICBaHUH.

B cucrteme cpemgnero oOmiero ob6pasoBanus «buonorus», nzydaemas Ha
0a30BOM YpOBHE, SBJISIETCS 00s3aTeIbHBIM y4€OHBIM MPEIMETOM, BXOJSIIUM B
cocCTaB IpeaAMeTHOM 001acTh « ECTeCTBEHHO -HAYYHBIE TPEAMETHI.

st u3yuenns OMoJIoTuy Ha 6a30BOM YPOBHE CPEIHETO 0OIIET0 00pa30BaHMs
otBoauTCs 68 yacoB: B 10 kimacce— 34 gaca (1 gyac B Heneno), B 11 kimacce — 34 yaca
(1 wac B HEmEMIO).



COAEP>KAHUE OBbYYEHUA
10 KJIACC

Tema 1. BuoJsiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMH €CTECTBEHHBIMH HayKamH, (Quiocoguen, 3STUKOM, ICTETUKON U MPaBOM.
Ponb Ouonorun B opMUpOBaHUU COBPEMEHHON HAyYHOH KapTUHBI MUpa. Crctema
OHOJOTUYECKUX HAYK.

Metoapl NO3HaHUS )KUBOU IPUPOAbI (HAOTHOAEHHUE, SKCIIEPUMEHT, OTIICAHHUE,
U3MEpEHUE, KiIaccu(ukalms, MOJEIMPOBAHUE, CTaTUCTUYECcKas o00paboTka
JTaHHBIX).

JleMOHCcTpaum:

[Hoptpersr: Y. lapBun, I'. Menaens, H. K. Konbuos, /Jx. Yorconu ®@. Kpuk.

Tabymup! 1 cxembl: « MeTo 16l TO3HAHUS JKUBOW IPHUPOIBI».

JlaGopaTopHble U IpaKTHYECKUE PA00OTHI:

[Ipaktnueckas pabotra Ne 1. «Mcrmosnb3oBaHHE pa3jMYHBIX METOJOB IPH
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cuCTeMbI M KX OPraHu3alusl.

JKuBble cucTeMbl (OMOCHUCTEMBI) Kak MPEAMET U3ydeHus onosoru. Otiamyue
YKUBBIX CUCTEM OT HEOPTaHU4 €CKOU IPUPOIBI.

CaoticTBa OMOCUCTEM U UX pazHOOOpa3ue. YPOBHH OpraHu3aIiuu OMOCUCTEM:
MOJIEKYJIAPHBIMA, KJIETOUHbIA, TKAHEBbIA, OPraHU3MEHHBIN, MOMYJISALUOHHO-
BUJIOBOM, IKOCUCTEMHBIHN (OMOTE€01IEHOTUIECKHUI ), OMOCHEpHBII.

JdemMoHcTpanuu:

Tabmuupl U cxembl: « OCHOBHBIE IPU3HAKK JKU3HUY, « YPOBHU OpraHU3alH
JKUBOU MPUPOIBD».

O6opynoBanue: Moenb Mosekynsl JJHK.

Tema 3. XumMmuueckuii COCTaB U CTPOCHHUE KJICTKH.

XUMHAYECKUNA COCTaB KJIETKH. XUMHUYECKHE BJIEMEHTBI: MaKpPOJIJIEMEHTHI,
MHUKPO3JIEMEHTHI. BoJja 1 MUHEpATIbHBIE BEIIECTBA.

OyHKIIMM BOJALI M MHUHEPAIbHBIX BelIeCTB B KieTke. llopaepikanue
OCMOTHYECKOro OaaHca.

benku. CocTaB u cTpoeHue OeIKoB. AMUHOKHUCIIOTHI — MOHOMEPHI OEIIKOB.
He3zameHnrnmble ¥ 3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHUCJIOTHBI COCTAaB. YPOBHU
CTPYKTYpbl O€IKOBOW MOJEKyabl (NEepBUYHAs, BTOpHUYHAs, TPETUYHAI U
YeTBEpTUYHAsA CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
byHKIMH OENKOB.



depMeHThI — OMoJIoTUYeCKUe Katanu3aropbl. CTpoeHue (hepMeHTa: aKTUBHBIN
HeHTp, cyOcTpartHas cremuuuHocts. Kodepmentsl. Buramunsl. Omnnyus
(epMEHTOB OT HEOPTaHUYECKUX KaTATM3aTOPOB.

YrneBoibl: MOHOCaxXapuabl (TII0K03a, pud03a 1 1€30KCUpr003a), TUCaxapHibl
(caxapo3a, JlaKkTO3a) M MOJUcaxapuabl (Kpaxmanu, TJIMKOTEH, UEIUII0I03a).
buonornueckue pyHKUIMN yriIeBOIOB.

Jlumuner:  Tpurauuepuasl, ¢dochomunuab, cTepouasl. [ uapoduiIbHO-
runpodoOHble cBolcTBa. buonorumueckue ¢yHkiuu JmnuaoB. CpaBHeHHE
yIJI€BOJI0B, OCTIKOB U JIMMHJIOB KaK UCTOUYHHUKOB SHEPTHUHU.

Hyxnennossie kucnorsl: JHK wu PHK. Hykmeotunsl — MoHOMEpHI
HYKJIEMHOBBIX KHCIOT. Ctpoenne n pynkuuu JJHK. Ctpoenne u ¢pynkuun PHK.
Bunpsl PHK. AT®: ctpoenue u GpyHKIUU.

[uTonorus — Hayka o kierke. Kiierounas Teopust — mpuMep B3auMOAEHCTBHSA
uzei u (akToB B HAYYHOM MO3HAHUK. METO1bI U3yUEHUs KIETKHU.

Kietka xak nenoctHas sxuBasi cuctema. OOIMe NPU3HAKK KJIETOK: 3aMKHYTas
HapyxHass MemOpana, mousekyinsl JIHK kak reHermueckuid ammapar, cucTema
cUHTe3a OeKa.

Tunel KieTok: sykapuoTHUeckas U mpokapuoTuueckas. OcoOeHHocTH
CTPOEHMsI MPOKapUOTHUecKoil kieTku. Knerounas ctenka Oaxrtepuil. CTtpoeHue
DYKapUOTHYECKOW KIETKHM. (OCHOBHBIE OTJIMYMS PACTUTEILHOW, JKMUBOTHOM U
IPUOHOM KIIETKH.

[I0BEpXHOCTHBIE CTPYKTYPHI KJIETOK — KJIIETOYHAs! CTEHKA, MIMKOKAJIUKC, UX
¢byukuuu. [Tnazmatuueckas MeMOpana, e€ cBoictBau ¢pyHkiuu. Lluromnazma u eé
opranounsl. OgHoMeMOpanHbie opraHouasl kietku: IIIC, anmapar I'onbmxu,
T30CcOMBI. [loyaBTOHOMHBIE OpPraHOWbl KIIETKA: MHUTOXOHIAPHWH, IUIACTUIBL
[IpoucxoxaeHne MUTOXOHAPUN W miuacTua. Buawsl mactua. HememOpaHHbIe
OpraHouAbl KJIETKU: PUOOCOMBI, KIETOYHBIM LIEHTP, UEHTPUOIM, PECHUUKH,
KryTUKUA. QYHKIIMM OPraHOUI0B KIIETKH. BKIroyeHus .

Anpo — perynaropHbii HeHTp kieTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapHOIUIa3Ma, XpOMAaTHH, SIAPBIIIKO. XpPOMOCOMBL.

TpaHCTIOPT BELIECTB B KJIETKE.

JdemMoHcTpanuu:

[Toptpersl: A. JleBenryk, P. I'yk, T. [lIBann, M. IlInelinen, P. Bupxos, JIx.
YorcoH, @. Kpuk, M. Yuikunc, P. ®pankin, K. M. bap.

Hunarpammel: « Pactipenenenre XuMru4eCKUX 3JIEMEHTOB B HEXKUBOU IIPUPOIEY,
«PacnpeneneHne XuMHUYECKHUX 3JIEMEHTOB B )KUBOM IPUPOJEH .

Tabmmpr u cxemsbl: «llepuoandeckas Tabimiia XUMHYECKUX JJIEMEHTOBY,
«CtpoeHune MOJIeKyJIbl BOJIb», «brocuuTes 6enkay, « CTpoeHue MOJIEKYJIbl OeKay,
«Ctpoenne pepmenta», «Hyknennosbie kucimotel. [JHK», « CTpoenne MoseKyIibI



AT®», «CtpoeHne dyKapuOTHUECKOU KIETKN», « CTpOEHHE )KUBOTHOM KIIETKWY,
«CTpoeHne pacTUTENbHON KIETKNW», «CTpOeHHE MPOKAPUOTHUECKOW KIIETKNY,
«CTtpoeHue a1pa KIETKW», « YTIEBOAbL, «JIUMuab.

O6opynoBaHre: CBETOBOM MHKPOCKOI, O0OpYAOBaHHME IJIsI TPOBEICHUSI
HAOJIOICHNUH, W3MEpPEHH, HKCIEPUMEHTOB, MHKpPOIpEnaparbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble M IpaKkTHYEeCKHE PAa0OTHI:

JlaGopatopnast pabota Ne 1. «M3ydeHue KaTaIUTUUECKON aKTHUBHOCTH
(dbepMeHTOB (Ha mpUMepe aMUIIa3bl WM KaTalasbl)y.

JlaGoparopnast pabotra Ne 2. «M3yueHue CTpOEHHS KIETOK PACTCHUH,
KUBOTHBIX U OaKTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnaparax u ux
OTIICaHUE.

Tema 4. ’KuzHe1esITeIbHOCTD KJIETKH.

OO6MeH BenlecTB, WM METa00JM3M. ACCUMUIISILIUS (TUIAaCTUYECKUA OOMEH) U
JUCCUMWISILINS (PHEPTETUYECKUH OOMEH) — JIB€ CTOPOHBI €JUWHOTrO IMpoliecca
MeTabonu3ma. PoJib 3aKOHOB COXpaHEHHMs] BEUIECTB W SHEPTUM B IMOHUMaHUU
MeTaboaM3Ma.

Tunsl 0OMeHa BelliecTB: aBTOTPO(PHBIN U reTrepoTpoHbIi. Posib pepmeHTOB B
0oOMEHE BEIIECTB U MPEBPALICHUN SHEPTUHU B KIIETKE.

®otocunTe3. CperoBass u TemHOBas (¢a3bl QorocuHreza. Peakuun
dboTocunresza. DphekTUBHOCTH (poTOCHUHTE3a. 3HAUeHUE (POTOCUHTE3A IJIsl KU3HU
Ha 3emuie. BiausHue ycnoBuil cpenbl Ha (POTOCUHTE3 U CHOCOOBI MOBBILIEHUS €0
NPOJAYKTUBHOCTH y KYJIbTYPHBIX PacTEHUM.

XemMocuHTe3. XeMOCUHTE3UPYIOIEe OakTepuu. 3HAY€HUE XEMOCUHTE3a I
YKU3HU Ha 3eMJIe.

OHepreTuueckuii 0OMeH B KieTKe. PacliiernieHue BeUIecTB, BBIJCICHHUE U
aKKyMYJIMpPOBAaHHUE SHEPTUU B KJIETKE. DTalbl SHEPTeTUUECKOro oomMena. [ mukomms.
bpoxxenue u ero Buabl. KucioposHoe OKHCIEHUE, WM KJIETOYHOE JbIXaHUE.
OxuciurensHoe pochopunupoBanue. DPHEKTUBHOCTb SHEPTETUUECKOT0 0OMEHA.

Peakuuu marpuuHoro cunreza. ['enernueckas wunpopmamus u JHK
Peamuzamus reHetndeckoi MHGOpPMAIMU B KJIETKE. |'©€HETHYECKHM KOJ U €ro
cBoiicTBa. Tpanckpunius — matpuunbiii cuate3 PHK. Tpancusiius — Ouocunres
Oenka. Otanbl TpaHcsuu. Koauposanwe amuHOKHMCIOT. Posb pubocom B
OonocuHTe3e OenKa.

Hexnerounsie ¢popmbl :xku3HU — BUpYCHI. MicTopus oTkpbiTus BupycoB (/1. 1.
WBanoBckmil). OCOOEHHOCTHM CTPOCHHMSI M JKM3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnn pacTteHWil, XKUBOTHBIX M YEJIOBEKA, BBHI3HIBACMBIC
Bupycamu. Bupyc ummyHnonedunura yenoseka (BUY) — Bo3Oyaurens CIIM/a.



OOparHast ~ TpaHCKpWMLUs, peBepTaza u  uHTerpasza.  IIpodunmakrtuka
pactpoCTpaHEeHUs BUPYCHBIX 3a00JIeBaHHIA.

JleMoOHCcTpaum:

[Toptpersi: H. K. Konsuos, JI. 1. UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunsl nutanusy, «Merabomuzm», «MHUTOXOHAPUS,
«DHeprernyeckuit oOMen», «Xiopormact»y, «Dotocunresy, «Ctpoenue JTHK»,
«Ctpoenue u QpyHKIIMOHUpOBaHKE T'eHay, « CuHTe3 Oenkay, «I eHeTHIecKuil Ko,
«Bupycw», «baktepuodarn», «Ctpoenue u >ku3HeHHbIM nukin Bupyca CIIN/a,
Oakrepuodaray, «Permkarus JJTHK».

O6opynoBanue: Moaemu-anmuikanun «Yasoenue JIHK u Tpanckpurims,
«buocunres 0enka», « CTpoeHue KieTkn», Moaenb cTpykrypbl JTHK.

Tema S. Pa3MHOKeHMe 1 MHHAMBH/YAJIbHOE PA3BUTHE OPraHU3MOB.

KieTouHblii LMK, WIM XU3HEHHBIM LMK KieTku. MHTepdasza u MUTO3.
[Ipoueccel, nmporekaroiie B uHTEpdaze. Perumkanus — peakiuss MaTpuyHOro
cunteza JIHK. Ctpoenune xpomMocoMm. XpOMOCOMHBIM HaboOp — KapHUOTHIL
JIMIUIOnaHBII M TAaIUIOUJHBIA ~ XpOMOCOMHBIE  HaOOpbl.  XpOMaTHUJBL
[{uToNIOTMYECKUE OCHOBBI PA3MHOXKEHUS M  WHIAWBUAYAIHBHOTO Pa3BUTHA
OPTaHU3MOB.

Henenne xnerkn — muro3. Craguu murosa. [Ipoueccsl, npoucxoasue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOJIOrnYeCcKuii CMBICI MUTO34.

[Iporpammupyemas ru0enp KIETKH — alonTo3.

®opMbl pa3MHOKEHUSI OPTraHU3MOB: OECTI0JI0€ U MOJ0BOE. Buabl 6ecnosoro
Pa3MHOXEHHUS: JI€JIEHUE HAJIBOE, IIOYKOBAHWE OJHO- W MHOTOKJIIETOYHBIX,
CIIOpo0Opa3oBaHKe, BETETATUBHOE pa3MHOKeHue. MIckyccTBeHHOE KIIOHUPOBaHHUE
OPTaHU3MOB, €r0 3HAYEHHUE JIJIS CEJICKLUU.

[losioBO€ pa3MHOKEHUE, €r0 OTIAUYUS OT OECTI0JIOTO.

Meiio3. Cranum meito3a. [Iporeccsl, MPOUCXOASIIME HA CTaAUSAX MENO03a.
[loBenenue xpomocoM B Meio3e. Kpoccunrosep. buonoruueckuii cMbICT U
3Ha4Y€HUE MEN03a.

["amerorene3 — mpouecc 0Opa3oBaHUsI MOJOBBIX KJIETOK Y YKUBOTHBIX.
[losoBbIE K€€3bl: CEMEHHUKUA U AMYHUKH. OOpa3zoBaHHe U Pa3BUTHE IMOJIOBBIX
KJIETOK — ramer (CIepMaTo30M]l, SMIIEKIeTKa) — CIEepMAaTOreHe3 U OBOTEHES.
OCOOEHHOCTH CTpPOEHUS SIUIEKIETOK U CcrepMaTo30uaoB. OII0/10TBOPEHHE.
[lapTeHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIbHOE pa3BUTHE
(oMOpwuorene3). DTanbl SMOPUOHATLHOTO PA3BUTHS Y MO3BOHOYHBIX KMBOTHBIX:
npoOJieHne, racTpyisinus, opraHoreHe3. [loctamOpuoHamsHOe pa3BuTHe. THIBI
MOCTAMOPHUOHATILHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (JIMYMHOYHOE). BrmsHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATh BPOXKIEHHbIC
YPOJCTBA.

Poct u pasButue pactenuil. OHTOr€HE3 LBETKOBOI'O PAacTEHHUs: CTPOCHHE
CEMEHH, CTaIUU PA3BUTH.

JleMoOHCcTpaLum:

Tabmuuplr u cxembl: «@POpMBI Pa3MHOMKEHUS OPTAHU3MOBY», «J[BOitHOE
OIUIOJIOTBOPEHME Y IIBETKOBBIX pacTeHul», «BereratTuBHOE pa3zMHOXKEHHUE
pacteHuit», «J[lenenne kietku Oaktepuit»y, «CTpoeHHE TOJIOBBIX KIETOKY,
«CtpoeHune xpomocombl», «Kiterounsiii nukm», «Pemmkanusa JTHK», «Muto3sy,
«Meno3s», «lIpsMoe n HenpsiMoe pa3BUTHEY, «I aMeToreHe3 y MIICKOIUTAOIMMX U
4eNnoBeKay, « OCHOBHBIE CTaAUU OHTOTEHE3a.

O6opynoBaHue:  MHUKpPOCKON,  MHKpompenaparsl  «Crepmaro30uibl
MJIEKOIIMTAIOLLETO», «SHIeKnIeTka MieKonuTarouero», «Kapuoknnes B KieTkax
KOpEILKa JIyKa», MarHUTHAas MOJENb-alIUIMKauus «JleleHue KIEeTKW», MOJIENb
JTHK, moaens MeTadazHON XpOMOCOMBI.

JlaGopaTopHble H IpaKTHYECKUE PA00THI:

Jlabopatopnas pabota Ne 3. «HaOmiomenue muTo3a B KJIETKaX KOHYHMKA
KOPEILKA JIyKa Ha TOTOBBIX MUKPOIIPENAPATaX).

Jlaboparopnas pabora No 4. «l3yueHue CTpOEHHUS MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIpEaparaxy.

Tema 6. Hacie1c TBEeHHOCTH M K3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopust pa3BuTus reHeTuKy. Pouib nuronorun
U 3MOpPHOJIOTHM B CTAaHOBJICHMM T'€HETUKU. BKIag poOCCHUHCKUX M 3apyOexHBIX
yu4€HbIX B pa3BUTUE TEHETUKU. MeToabl TeHETUKH (TMOpHI0JI0TUYECKUM,
IUTOT€HETUYECKUH, MOJIEKYJISIpHO-TeHeTHUecKuil). (OCHOBHBIE TI'€HETUYECKHE
NMOHATHS. | 'eHeTnYecKasi CHMBOJIMKA, KCTIOJIb3YEMAsi B CXEMaxX CKPEIIMBAHHM.

3aKOHOMEPHOCTH HACJIEAOBAHMS IIPU3HAKOB, YCTaHOBJIEHHbIE [. Mennenem.
MoHoruOpuaHOE CKpelMBaHue. 3aKOH €IMHOOOpa3us THOPUAOB TEPBOTO
nokoJieHus. [IpaBuiio TOMUHUPOBaHUA. 3aKOH pacICIUIEHUS ITPU3HAKOB. | nore3a
YUCTOTHI TaMmeT. [IoJIHOe 1 HEMOJIHOE TOMUHUPOBAHKE.

JuruOpunHoe CKpeumBaHue. 3aKOH  HE3aBUCHMOTO  HACJEJOBaHUs
npu3HakoB.  lluToreHermueckue  OCHOBBI  AUTHOPHUIHOTO  CKPEIIMBAHUSAL
AHanuzupyrolee ckpenmBanue. Fcnonb30BaHne aHaTM3UPYIOIETO CKPEMBAHUS
JUTSI OTIpe/IeNICHHsI TeHOTHUIIA OCOOU.

CuerieHHOE HacneoBanue npusHakoB. Pabota T. Mopraunano cuernjieHHoMy
HacJieI0BaHuI0 reHoB. HapyllieHue cuerieHnsi FeHOB B Pe3yJIbTaTe KPOCCHHI OBEPA.

XpoMOCOMHasi TEOPHs HACJIEACTBEHHOCTH. [ eHEeTHUeCKHUE KapThl.



['enernka mona. XpoOMOCOMHOE ONPENENCHUE M0JIA. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBL. ['OMOraMmeTrHele M TrereporamersHeie opraHu3mbl. Hacnemosanue
IIPU3HAKOB, CLEIUICHHBIX C TIOJIOM.

N3menunBOoCTh. BUIbl NI3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBEHHAS.
Posp cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapAKTEPHUCTHKA
MOAU(UKAIMOHHON N3MEHUMBOCTU. BaprallmoHHBIN psiJ U BapuallMOHHAs: KPUBAs.
Hopma peakunn npusHaka. KonmuecTBEHHbIE U KQUECTBEHHBIE NMPU3HAKK U UX
HOopMma peakuuu. CBoiicTBa MOAN(PHUKAIIMOHHON U3MEHYNBOCTH.

HacnenctBeHHasi, WiaM T€HOTUIIMYECKas, U3MEHUMBOCTh. KomOMHaTHBHAs
U3MEHYMBOCTh. Mei03 ¥ TOJIOBOM mpolecc — OCHOBAa KOMOWHATHBHOM
U3MEHUYHUBOCTH. MyTalimoHHasi "3MeHUYUBOCTh. Kitaccudukanys MyTaluii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa M NpUYMHBI MyTalil. MyTtareHHsle (hakTOpPBL
3aKOH rOMOJIOTHYECKHUX PSJIOB B HACJIEICTBEHHOM n3MeHunBocTy H. Y. BaBunosa.

BHesinepHas HacJIeACTBEHHOCTh U U3MEHUYUBOCTb.

['enernka uenoBeka. Kapuorun uvenoBeka. OCHOBHBIE METOJbI T'€HETUKH
YeJI0BEKA: TeHEaTOTNYECKU, OJIM3HELIOBBIN, HUTOTEHETUYECKUM, OMOXUMUYECKHUIA,
MOJIEKYJIIPHO-T€HETUY ECKHM. CospeMeHHOE OIIpEAEIICHUE rEeHOTHIA:
MIOJTHOTEHOMHO€ CEKBEHUPOBAHHUE, TCHOTUIIMPOBAHUE, B TOM YHCJE C IOMOIIBIO
[M[P-anam3a. HacnenctBeHHble 3a00J€BaHUsI YEIOBEKAa: T'E€HHbIE OO0JE3HH,
0O0JIe3HH C HACJEACTBEHHON MPEAPacIooKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comarnueckne W reHeparuBHble MyTanuu. CTBOJOBBIE KIETKW. [IpuHIMIBI
310pOBOro 00pa3a JKU3HU, TUarHOCTUKH, MPO(UIAKTUKU U JICUEHUS! T eHETUUECKUX
OoJie3Held. MeauKo-TeHETUYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKU B MPEIOTBPAIICHUH U JICYEHUH F€HETUYECKHUX 3a00JIEBaHUI YeIOBEKa.

JdemMoHcTpanuu:

[Toptpersr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuuet u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €70 [IUTOr€HETUY €CKast
OCHOBa», «3aKOH PaCILEIUICHUS U €0 IUTOT€HETUYECKasi OCHOBA», « 3AKOH YUCTOTBI
ramer, «lurudpuaHoe ckpenmpanuey, «Lluronornyeckue 0 CHOBbI AUTUOPHUIHOTO
CKpelmBaHus», «Meno3», « B3anMo1eiCTBUE alUIeTIbHBIX T€HOBY, «[ eHeTHYeCKHe
KapThl PACTEHUM, KUBOTHBIX U YeNOBEKa», «'eHeTnka mnosa», «3akOHOMEPHOCTU
HACJIEIOBaHUs, CLUEIUIEHHOTO € MOJIoM», « KapHoTuIibl 4elioBeka M >KMBOTHBIX,
«Buabsl m3amMeHunuBoCTH», «MoaudukalMoHHas W3MEHUYMBOCThY», «HacnenoBanue
pesyc-dakropay, «I'eHeTrnka rpyIin KpoBu», « MyTalimoOHHAsI U3MEHUYUBOCTHY.

O6opynoBaHue: Mojaenu-ammnKaiuy  «MOHOTHOPUAHOE CKPEIIUBAHUEY,
«Hemonnoe pomunupoBanue», «JlurubpumHoe ckpenmBanue», «llepekpéct
XpOMOCOMY, MUKPOCKOIT U MUKpoTIpenapar «pozoduna» (Hopma, myTtaruu Gopmbl
KPBUIbEB U OKpacKu Tena), repoapuii «['opox moceBHOW.



JlaGopaTopHbie M MpaKTUYEeCKUE PadOThI:

Jlaboparopnas pa6ota Ne 5. «M3ydeHune pe3yabTaTOB MOHOTHOPHUIAHOTO U
JUTMOPHUIHOTO CKPEIIMBaHUs y AP030(PUIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas padota Ne 6. «M3yuenue Mo aupUKAITMOHHON N3MEHUYUBOCTH,
IIOCTPOEHNE BAPUALMOHHOTO PSI/1a ¥ BApUALMOHHON KPUBOY .

Jlaboparopnas pabota Ne 7. «AHamu3 MyTauuid y apo30(uibl HA TOTOBBIX
MHUKpOIIpEnaparax».

[Mpaktuueckass pabota Ne 2. «CocTaBneHWe W aHaAIM3 POJOCIIOBHBIX
YEJIOBEKaAY.

Tema 7. Cenexuus opranusMoB. OCHOBBI 0MOTEXHOJIOT M.

Cenekups Kak Hayka M IIpoOLECC. 3apOXKIACHUE CEIEKIUU U JTOMECTUKALIMSL.
VYuenne H. Y. BaBusoBa o LieHTpax NpOUCXOXKACHHUSI K MHOTOOOPa3usl KyJIbTYpPHBIX
pacteHui. LleHTpbl MpOMCX0XKAECHUSA JOMAIHUX )KUBOTHBIX. COpT, MOPOJA, IIITaMM.

CoBpeMeHHbIE METOIbI CeNIEKIMU. MaccOBbIi 1 UHAUBUIyaJIbHBIN OTOOPHI B
CENIEKIIMM pacTeHUd M KUBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOPOICTBEHHOE
CKpeumBaHue — UHOpuAMHr. Yuctas nuHus. CKpelMBAaHWE YMCTHIX JIMHUH.
['erepo3uc, wim rudbpuaHas cuina. HepoacTBeHHOE CKpeElMBaHUE — ayTOPUIMHT.
Otnanénnas rudpunuzanus u e€ ycrnexu. FICKyCCTBEeHHbIN MyTareHe3 M MoJiydeHue
MOJIMIUIOUAOB. J{0CTHXKEHHSI CENEKIIUN PACTEHUM, Y)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTexHonorusa Kak OTpaciie NPOU3BOJCTBA. ['€HHass WHXKEHepHs. DTaribl
co3nanus pexomOuHantHoi JIHK wu TpancreHHeix opranuzmoB. KierouHnas
uHxeHepus. Kilerounsle KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTEHMIA
KinoHupoBaHue BBICOKONPOIYKTHBHBIX CEINbCKOXO3SMCTBEHHBIX OpPTraHU3MOB.

Oxosiorudyeckue U dtudeckue  npodbisembl. MO  —  reHeTuuecku
MOAU(GUIUPOBAHHBIE OPTAHU3MBL
JlemoHCcTpanuu:

[Toptpers: H. U. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuuplt 1 cxembl: kKapTa «lLIeHTpBI TMPOUCXOXKIEHUS W MHOT000pa3us
KyJbTYPHBIX pacTeHUi», «Ilopoapl JOMAIIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactennit», «Otnanéunas rudbpuauzanus», «Padote! akagemuka M. @. Banoay,
«Ilomummonaus», «OO0bekTbl OuoTexHoNOrMM», «Kierounsie KyabTyphl U
KJIIOHUpOBaHHUE», « KoHCTpyHpoOBaHue U IEpEHOC FT€HOB, XPOMOCOM.

O6opynoBaHue: MyJISKY TUI0I0OB U KOPHEIIOA0B AUKUX GOPM U KYJIbTYPHBIX
COPTOB pacTeHuit, repoapuii « CelbCKOX03IMCTBEHHBIC PAC TCHUS .

JlabopaTopHblie M IPaKTHYECKHE PA0OTHI:

Oxckypcusi « OCHOBHBIE METOJbI U JOCTHXKEHUSA CEJIEKIUHW PACTECHUU H
YKUBOTHBIX (Ha CEJIEKIUOHHYIO CTaHLUIO, IJIEMEHHYO bepmy,



COPTOUCHIBITATENbHBIM Yy4aCTOK, B TEIUIMYHOE XO3SICTBO, JadOpaTopuro
arpOyHHMBEPCUTETA UJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosrronmoHHasi 0M0JI0THSA.

[Ipennocelikn BO3HUKHOBEHUS 3BOJIIOLMOHHOW TEOPHUU. DBOJIOLHMOHHASA
Teopusi U €€ MecTo B OMOJIOTUU. BrusiHue 3BOJIOIMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTUY U APYTHUX HAYK.

CBuzerenbcTBa 3BoJoLMU. [laleOHTONIOTHUYECKHUE: TOCIIEI0BATENbHOCTD
NOSIBJIEHUS] BHJIOB B HAJCOHTOJOTMYECKOM JIETONUCH, NEPEXOJHbIE (POPMBL
buoreorpaduueckue: cxo1cTBO U paznuyue dayH u Gpaop MaTeprKoB U OCTPOBOB.

OMOpHOJIOTHUYECKHE: CXOACTBA U pa3Myusi SMOPHUOHOB pa3HbIX BHJIOB
NO03BOHOYHBIX. CpaBHUTELHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, AHAJIOTUYHBIE,
pyIMMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJEKYISIPHO -OMOXUMUYECKHE: CXOCTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX META0OJMYECKUX MyTell y Bcex
OpTraHU3MOB.

OomonuonHas Teopus Y. Jlapsuna. IIpeanochulkn BO3HUKHOBEHHS
JNapBUHU3MA. J[BIKyIME CWIbI 3BOJIIOUMU BUAOB mo JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE NIPU OTPAHUUYEHHOCTH PECYPCOB, HEONPEAEIEHHAsT N3MEHUYNUBOCTD,
0opb0a 3a CylleCTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckast Teopusi 3BoOIMHN (CTD) 1 €€ 0CHOBHbIE TOJIOKEHHUS.

MukposBosronus. [Tomynsiuus Kak eAuHUIA BUAA U BOJIFOLIUH.

JBrxyipe cuibl ((hakTophl) S3BOJIOLNUU BUAOB B MpHUpOJie. MyTallmOHHBIH
npolecC U KOMOMHATHBHAA U3MEHYMBOCTh. llomynsiiMOHHbIE BOJMHBI U Apeiid
reHoB. M3omsiius u murpanus.

EctectBenHblli 0TOOp — Hampapisomuil  (akrop sBomonuu. Dopmel
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoJitouuu. [Ipumepst
IPUCTIOCOONIEHUH Yy OpraHu3MoB. ApoMOpP(O3bl U UANOATANITAIIH.

Bung wu  BunmooOpaszoBanme. Kputepuu Buga. OcHOBHBIE  (OpPMBI
BH1000pa3oBaHus: reorpaduueckoe, SK0JIOTHIecKoe.

MakposBosoniusa. Popmbl  3BOJIIOLMU:  (UIIETUUYECKas, JUBEPreHTHas,
KOHBEpIreHTHas, napavieiabHas. HeoOpaTumMocTh 3BOIOIUH.

[IpoucxoxkaeHne OT HecTEMATU3UPOBaHHbBIX NpeakoB. [Iporpeccupytoras
crieranu3anys. AfanTuBHAs pagualus.

JdemMoHcTpanuu:

IToptpersr: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkens, @. Mrosuiep, A. H. CeBep1ios.



Tabmuue! u cxembl: «Pa3BUTHE OPraHUYECKOT0 MUpa HA 3eMIIey, «3apOo bl
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Popmbel  OOprOBI  3a
cylecTBOBaHue», «EctecTBeHHbI 0TOOP», « MHOrooOpasue coOpToB pacTeHUD,
«MHoroo6pazue  mopoa  KUBOTHBIX»,  «[lomymauum»,  «MyTtaunonHnas
U3MEHYUBOCTHY», «Apomopdo3by, «Uanoaganramum», «OO0mas aereHepanus,
«JlBrxymme cuiel 3Bosronun», «Kapra-cxema mapuipyra myremectsus Y.
Hapsuna», «boprsba 3a cymiectBoBanue», «IIpucnoco01eHHOCTs OPraHU3MOBY,
«I"eorpaduueckoe BUA00OPa30BaHUEY , « IKOJOTUUECKOE BUI00OPA30BAHUEY .

O6opynoBaHue: KOJUIGKIIUSI HACEKOMBIX C Pa3JIMYHBIMU TUIMIAMH OKPAaCKH,
Ha0Op MIOAOB U CeMsiH, KosuieKuusl «lIpuMepsl 3alMTHBIX TPUCIIOCOOIEHUN Y
AKUBOTHBIX», MOJEb «OCHOBHBIE HAlpPaBIEHHs SBOJIOLUUN», 00bEMHAA MOJIEb
«CTpOeHHE roJI0BHOTO MO3Ta II03BOHOYHBIX).

buoreorpaduueckas kapta Mupa, Koswiekius «Dopmbel COXpaHHOCTH
VUCKOTIAEMBIX JKMBOTHBIX M pAaCTeHMID», Mojenp ammumkauus «llepekpécr
XpOMOCOM», BJIaKHbIE ITpenaparsl « Pa3Burre HaceKoMoroy, « PazButue JsaryKkm,
MUKpornpenapar «lposzopuna» (Hopma, MyTauuu (OpMbI KPbLUILEB U OKPACKH TENA).

JlaGopaTopHble U IpaKTHYECKUE PA00THI:

Jlabopartopnas pabota Ne 1. «CpaBHEeHHE BUIOB MO MOP(OJIOTHYECKOMY
KPUTEPHUIO».

Jlaboparopnas padota Ne 2. «Onucanue npucnocoOJeHHOCTH OpraHu3Ma u eé
OTHOCHUTENBHOTO XapaKTepay.

Tema 2. BO3HUKHOBEHHE U pa3BUTHE )KM3HHM Ha 3eMuie.

JloHaydHbIe TPEACTABIEHUS O 3apOKAECHUM >XU3HH. HaydHble T'MnoTesbl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: a0uoreHe3 M MaHcHepMus. XUMHUYECKas
HBOMIONMS. AOHOTEHHBIM CHHTE3 OPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEPUMEHTAIILHOE MOATBEPKICHUE XUMUYECKOM 3BOJIFOLIMK. HavuanbHbie STanbl
ounosornueckoit Bomonuu. I'unoresa PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYp ¥ BO3HUKHOBEHUE NPOTOKJIETKH. llepBble KJIETKM M HX 3BOJIOLMSL
@opMHUPOBAHME OCHOBHBIX I'PYIII XKUBBIX OPTaHU3MOB.

Pa3Butue xu3Hn Ha 3emiie 1o 3paMm U nepuoaam. Karapxeil. Apxeickas u
nmpoTepo3oiickas 3pbl. llameo3oiickas spa u €€ NEpHOABI: KEeMOPUMCKUM,
OPAOBUKCKUM, CUITYPUUCKHM, JEBOHCKUM, KAMEHHO YT OJIbHBIN, IEPMCKHM.

Me3o030MCKast 3pa U €€ ePUOAbl: TPUACOBBIN, FOPCKUNA, METIOBOM.

KaiiHo3oiickass 2pa W €€ TMEpHUOJABl: MaJCOrCHOBBIN, HEOTCHOBBIM,
AHTPONOTEHOBBIU.

XapakTepucTUKa KIMMara W T'e0JIOTMYECKUX MmporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOIMU PACTUTENLHOTO M >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUil u
KUBOTHBIX. [ [0sIBIIEHME, pacBET U BBIMUPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.



Cucrema OpraHnyeckoro MHMpa Kak OTpaxkeHue 3Boround. OCHOBHbIC
CHUCTEMAaTUYECKHUE IPYNIIBI OPTaHU3MOB.

OBooLMS YenoBeKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTue npencTaBieHui o
NPOUCXOKIECHUM 4YenoBeka. Meroapl u3ydeHus aHTponoreHeza. Cxoactsa u
pa3Muus 4YeJIOBEKA U )KUBOTHBIX. CHCTEMATUUECKOE TIOJIOKEHUE YETIOBEKA.

JIBroxyime cuibl (pakTopsl) anTponoreHe3a. HaciencTBeHHass ©3MEHYHUBOCTD
U ecTecTBEHHbIH 0TOOp. OOIIeCTBeHHBIM 00pa3 KU3HU, U3TOTOBJICHUE OPYIUN
TpY/Ja, MBILUICHUE, PEYb.

OCHOBHBIE CTaJIUM ¥ BETBU HBOJIIOLUM YEIOBEKA: aBCTpAIONUTEKH, YenoBek
ymenbid, YenoBek NpAMOXOIsaumi, YenoBek HeaHIEpTanbCKuM, YemoBek
pazyMmHbIil. Haxonku HcKomaeMblX OCTATKOB, BpeMs CYHIECTBOBaHMS, 00JaCTh
pacrpocTpaHeHusi, 00bEM roOJI0BHOT O MO3Ta, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIe OOJIBIIME  pachl:  €BPOINEOUTHAS
(eBpazmiickasi), Herpo-aBCTpajiouaHas  (dKBaTOpHAbHAsA),  MOHIOJIOMIHASL
(a3marcko-amepukaHckas).  UepTel  NPUCHOCOOJEHHOCTH  NpPEICTABUTENEH
YEJIOBEYECKUX pac K YCJOBHUSIM CYIIECTBOBaHMs. EJUHCTBO 4elOBEYECKHX pac.
Kputnka pacuzma.

JdeMoHCTpanuu:

[Hoptpersr: @. Penu, JI. Ilactep, A. W. Onapun, C. Muuiep, I'. IOpu, Y.
JlapBuH.

Tabmuupel u cxembl: «Bo3HukHoBeHune CoHEUHOUM cucTeMbl», «Pa3Butue
opraHmyeckoro mupa», «PacturenbHas kietka», «KHMBOTHas  KIETKay,
«IIpokapuotnueckas kinerka», «CoBpeMeHHas CUCTEMa OPraHUYECKOro MUPa»,
«CpaBHEHHE aHATOMHUYECKUX YEpPT CTPOEHHsSI YeNIOBEKa W YEIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJOTMUECKMX HAXOJOK TMPEIKOB
COBPEMEHHOTO 4YeNoBeKay, «/lpeBHeimme moan», «ApeBHue moan», «llepsbie
COBpEMEHHBIE IoAN», « HenmoBeueckue pach».

OGopynoBanue:  mymsiku  «IIpoucxoxxaeHnue  denoBeka»  (OIOCTBI
aBCTpAJIONUTEKa, MUTEKAHTPOTNA, HeaHAepTalblla, KPOMAHbOHIA), CIECMKU WU
U300paKeHUs] KaMEHHBIX OPYIMHA TMEepPBOOBITHOTO 4eNoBeKa (KaMHH-YOMIEpbI,
pyomna, ckpebna), TEOXpPOHOJOTHYECKas Ta0iuia, KOJUIEKIUua «DopMbl
COXPaHHOCTHU UCKOTAEMBbIX YKUBOTHBIX U PACTEHUID.

JlabopaTopHblie M IPpaKTH4YeCKHE PA0OTHI:

[Tpaktrueckas pabota Ne 1. «/3ydeHne MCKOMaeMbIX OCTaTKOB PACTCHUH 1
KUBOTHBIX B KOJUICKIIUSIX).

DKCKypcusi «DBOJIOLNS OPTaHUIECKOTO MUpa Ha 3emye» (B €CTECTBEHHO -
HAYYHBIN WM KpaeBeIUECKUl My3ei).

Tema 3. Opranu3Mbl 4 OKPY-KAIOIIAS Cpea.



DKOJIOTH KaK HayKa. 3a1auyd U pa3aenbl SKOJIOTUHA. MeTO bl 3KOJIOTUYECKUX
UCCJIEIOBaHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO UETTOBEKA.

Cpenpl oOuTaHus OpraHU3MOB: BOJHAsl, HA3€MHO-BO3AYIIIHAsS, MOYBEHHA,
BHYTPUOpPTaHU3MEHHAs.

Oxonoruyeckue Qakropsl. Knaccudukamus sxonornyeckux (HakTopos:
abuoTHueckre, OMOTHYECKME U AaHTPOIMOreHHbIe. [leficTBHE HSKOJOTUYECKHX
($akTOpOB HA OPTaHU3MBI.

Abuotuueckue (HakTOphl: CBET, TEMIIEPATypa, BIAKHOCTH. DOTONEPHOIM3M.
[lpucnocoOnenuss oOpraHu3MoB K  JCUCTBUIO a0MOTHYECKHX  (DaKTOPOB.
buosiornyeckue puTMsl.

buotnyeckue pakropsl. Busibl OMOTHUECKUX B3aUMO1EMCTBUI: KOHKYPEHILIMS,
XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, xoomeparus, MyTyaau3M,
KOMMEHCAIM3M (KBapTUPAHCTBO, HAXJICOHWYECTBO). AMEHCAIM3M, HEUTpAIU3M.
3HaueHne OMOTMYECKHUX B3aUMOJCUCTBUU [JIsI CYIIECTBOBAHHUS OpPTaHU3MOB B
IPUPOIHBIX COOOILECTBAX.

OKOJIOTUYECKUE XapaKTePUCTHKH momyasiuud. OCHOBHBIE IOKa3aTelu
NOMYJSILMU: YHUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTBH, MPHUPOCT,
mMurpanus. JJuHaMuKka 4ucIeHHOCTH MOMYJISIITUK U €€ PeryJIsiIusl.

JdemMoHcTpanuu:

[Hoptpetsi: A. 'ym6ombar, K. ®. Pynse, O. ['ekkensb.

Tabmuubr u cxemsbl: kapTa «IIpuponnsie 30HbI 3emi», «Cpenbl 0OuTaHus
opranu3MoBy, «®Doronepuoamsm», «llomymsium», «3aKOHOMEPHOCTH POCTA
YUCJICHHOCTH OMYJSIIUY UH(DY30puH-Ty(penbkuy, «[lumessie nemmy.

JlabopaTopHble U IPaKTHYECKHE PA0OTHI:

Jlabopartopnas padora Ne 3. «Mopdosoruueckne 0coOEHHOCTH pacTEHUH 13
Pa3HbBIX MECT OOUTAHUS.

Jlaboparopnas padoTta Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTrueckas pabota Ne 2. «Iloacu€r MIOTHOCTH MOMYJISLIUNA PAa3HBIX BUIOB
pacTeHUn.

Tema 4. CooOmecTBa 1 3K0JI0rH4eCKHE CUCTEMbI.

CoobmiecTBo opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIICHO3a: BUI0OBas,
MpPOCTpaHCTBEHHAs, Tpoduueckas (ruimeBas). Bunbi-momuHantel. CBS3u B
OMoI1IeHO3E.

Oxonoruueckue cuctembl (3kocucteMbl). llonste 00 »skocucTeme u
onoreorneHo3e. DyHKIMOHATHHBIC KOMIIOHEHTHI AKOCHUCTEMBI: IPOJIYIICHTHI,
KOHCYMEHTBI, peAyIIeHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMBI. [IuieBbie enu u cetu. OCHOBHBIE
MoKa3zareiau SKOCUCTEMBbI: OuMomacca, MPOJYKIHUS. DKOJOTHYECKUE MUPAMUIBI '



MPOJYKIMU, YHUCIEHHOCTH, Onomacchl. CBOMCTBA SKOCUCTEM: YCTOWYHUBOCTD,
camoperysinus, paspurue. Cykueccus.

[IpupoiHbIE SIKOCUCTEMBI. DKOCUCTEMBI 03€pP U PEK. DKOCHCTEMA XBONHOIO
WIH [IMPOKOJMCTBEHHOTO JIECa.

AHTPOIIOTEHHBIE ~ DKOCHCTEMBI.  ATPOIKOCHCTEMBL ~ YPOOIKOCHCTEMBI.
buonornueckoe v X03sMCTBEHHOE 3HAUYE€HUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpazue kak ¢akTop ycTOMUMBOCTH 3KocucTeM. CoxpaHeHHe
OHOJOTUYECKOTO pa3HOOOpa3us Ha 3emIie.

Yuenue B. . Bepuanckoro o 6uocdepe. ['panuiibl, coctaB U CTPYKTypa
ouocdepnl. Kuboe BemecTBo U ero ¢yHkuuu. OcoOGeHHOCTH OHOchepbl Kak
r00aNbHOM 3KOCUCTEMBI. J[MHAMHYECKOE€ paBHOBECHME M OOpaTHas CBS3b B
ouocdepe.

KpyroBopotsl BemiecTB 1 OMOr€0XMMHUYECKHE LIUKIIbI 3JIEMEHTOB (Yriepoa,
a30T1a). 30HATBLHOCTH OMoCdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Onocdepe 3emid. AHTPOIIOTEHHbIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE SKOIOTUYECKHUE TPOOIIEMBI.

CocyuiecTBoBaHHUE NPUPOABI U uenoBeuecTBa. CoxpaHeHne OnopazHooOpazus
KaKk OCHOBa ycCTOM4YMBOCTH Ouocdepsl. OCHOBAa PalMOHAIBHOTO YIPABICHHUS
IPUPOJHBIMU PECYPCAMHU U UX UCIIOJb30BaHUe. JloCcTKeHNns OMOJIOTUU U OXpaHa
IPUPOIBI.

JdeMoHcTpanuu:

[Moptpersr: A. [Ix. Tenciu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupl u cxembl: «Ilumessie nenun», «buoleHO3: cOCTaB U CTPYKTypay,
«ITpupoansie coobmiecTBa», «llenu nuTanusy, «IKOJOTHUECKAS MUPAMUID»,
«buocdepa u yenopek», « IKOCUCTEMA IIMPOKOJIUCTBEHHOTO JIECA», « IKOCHUCTEMA
XBOMHOro Jjeca», «buoneHo3 Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOTIOT€HHBIE BO3ICHCTBUS HAa IPUPOY», « BayKHEHITIE HCTOUHUKY 3arpsI3HECHUS
BO3JlyXa U TPYHTOBBIX BOJ», «IlouBa — BakHeHIIass cocCTaBIsitoNIas 0uochepon»,
«®aktopsl  gerpagaimuu  nouBy, «llapHukoBblii  3pdexT»,  «DakTOpHI
PaIuOaKTUBHOTO 3arps3HeHusi Ouocdepb», «OOImE@As cTpykTypa Ouochepbn,
«Pacnpoctpanenue xku3Hu B Onocdepe», «O30HOBBIM dKpaH Ouocdeps,
«KpyroBoport yriaepoaa B 6uocdepe», « Kpyropopor a3oTa B mpUpoIe».

OOGopynoBaHue: MoJeb-anIuKaus « TunmraHbie OMOIIEHO3B», repOapuit
«PactutensHbIe coo0I1IeCTBaY, KOJUIEKIuU «buoreHo3y», « Bpeaurenu Baxxuenmmx
CEIbCKOX03AMCTBEHHBIX KYJIbTYP», T€pOapUN U KOJUICKITUH PACTEHUHN U )KUBOTHBIX,
NpUHAJISKAIIME K pa3HbIM 9KOJIOTHYECKUM I'pyIIam oJHoro Buaa, KpacHas kaura
Poccwuiickoii ®enepanmn, H300paXeHUS OXPAHIEMBIX BHIOB pPAacCTEHUH U
JKUBOTHBIX.



[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
BMOJIOITN HA  BA3OBOM VYPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUA

Cormacio ®I'OC COO, ycrtaHaBiuBarTCs TpeOOBaHUS K pe3ylbTaTam
OCBOCHHMS OOYyYalIMMHCS TpOoTpaMM cpeaHero oOmero o0pa3oBaHUS:
JMYHOCTHBIM, METAIPEIMETHBIM U TIPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pE3YJIbTAaTOB OCBOCHMS mnpeamera «buonorus»
BBIJICTICHBI CJICYIONINE COCTABJISIONINE: OCO3HAHNE 00YJAFOIMMHUCS POCCHUNUCKON
rpaXJaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATETLHOCTH
U CaMOOITPEACICHNUI0, HaJIMYWe MOTHUBAlMM K OOYYEHHIO OWOJIOTHH,
IIeJICHAIPaBJICHHOE Pa3BUTHE BHYTPEHHHX YOEKIECHWW JHMYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEH M HMCTOPHUYCCKUX TPAIHMIHMK pPa3BUTHUSI OMOJIOTHYECKOTO
3HaHWS, TOTOBHOCTh M CITOCOOHOCTh 0OYJAIONMXCSI PYKOBOJACTBOBATHCS B CBOCH
JEeATEIIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIMMH CHUCTEME
Omosornyeckoro oOpa3oBaHMS, HATUYUE OSKOJOTHYECKOTO IPaBOCO3HAHM,
CITOCOOHOCTH CTaBUTH IEJTH U CTPOUTD KU3HCHHBIC TUTAHBI.

JInuHOCTHBIE pe3yybTaThl OCBOECHUS NpeaMeTa «buoaorus» JOCTUTatOTCs B
CIMHCTBE Y4YeOHOM W BOCHHUTATEIILHOW JESITETHHOCTH B COOTBETCTBUHM C
TPATAULIMOHHBIMU POCCUNUCKUMH COLMOKYJIbTYPHBIMHU, UCTOPUYECKUMU U TYXOBHO -
HPaBCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMA B OOIIECTBE MPaBWJIAMA M HOPMaMH
MOBEACHUSI W CIHOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS, CaMOBOCTIMTAHUSA U
CaMOpPa3BUTHUSI, PA3BUTHUS BHYTPEHHEM TMO3UIMM JIMYHOCTH, NATPUOTU3MA,
YBOKEHUS K 3aKOHY U MPABOTIOPSJIKY, YETOBEKY TPYJa U CTapIIEMy MOKOJICHUIO,
B3aMHOTO YBaXEHUSA, OCPEKHOTO OTHOIICHHS K KyJIbTYPHOMY HACJCAUIO H
TPAAMIKASIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon denepannu, Opupoae u
OKPYXarollen cpeze.

JIuaHOCTHBIE pe3yJabTaThl OCBOEHHUS ydeOHOTo mpeamera «buoiaorus)
JOJDKHBI OTpa)kaTh TOTOBHOCTH M CTIOCOOHOCTH 00YUYaIOIINXCs pYKOBOICTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CUCTEMOU IICHHOCTHBIX
OpHWICHTAIi, TO3WUTUBHBIX BHYTPEHHHX YOEXKIECHHUH, COOTBETCTBYIOIINX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, PACHIMPEHUE >KHU3HEHHOTO
OTBITA U OTBITA JACSATEILHOCTH B MPOILIECCE PEAM3allid OCHOBHBIX HAIP aBJICHUMA
BOCITUTATEILHOM JICSITEIbHOCTH, B TOM YHCJIC B YAaCTH:

1) rpask1aHCKOr0 BOCTIMTAHMSI:

c(hopMHUPOBAHHOCTH IPAXKIAHCKOM MO3UITUU 0O YJArOIIEroCs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJICHA POCCUICKOIr0 00IIECTBA;



OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00sI3aHHOCTEN, YBAKEHH € 3aKOHA
Y MIPABOTIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JIEITEILHOCTH TP CO3JJAHUH Y4EOHBIX
MPOEKTOB, PEUICHHMH YYEOHBIX UM [IO3HABATENbHBIX 337a4, BbIOJHEHUN
OMOJIOTHYECKUX DKCTIEPUMEHTOB,;

CIIOCOOHOCTh ONpPEACNATh COOCTBEHHYIO TMO3MIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM )KU3HU U OOBSICHSTH €€;

YMEHHUE YUUTHIBaTh B CBOUX JCUCTBUIX HEOOXOAUMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUS JTIOCH C Pa3HBIMU YOKICHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAIbHBIM IOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIMOJIHEHUSA
y4eOHbIX, TO3HABATEIIbHBIX M HCCJENOBATEILCKUX 3a/1a4, YBAXKHUTEIHLHOIO
OTHOIIIEHUS K MHEHHIO OIIMOHEHTOB MPU OOCYXKJACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPKAHUS;

TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIbHOCTH;

2) MIaTPMOTHY€CKOr0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUMNC KOU I'PAXKTAHCKON MICHTUYHOCTH, TATPUOTU3MA,
YBaXXEHHUS K CBOEMY HApOJ1y, YyBCTBA OTBETCTBEHHOCTH niepe PoiuHo, ropaoctv
3a CBOM Kpau, cBOXO PoauHy, CBOMU S3BIK U KYJbTYPY, IPOLUIOE U HACTOSLIEE
MHOTOHAIMOHAILHOTO HapoJa Poccuu;

LIEHHOCTHOE€ OTHONICHUE K MPUPOTHOMY HACIEAUIO U TTaMSITHUKAM MTPUP OJIbI,
JToCTUxREHUIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/E;

CIIOCOOHOCTh OIICHMBATh BKJAJl POCCHUUCKUX YYEHBIX B CTAHOBJICHHUE H
pa3BUTHE OWOJOTHM, MOHMUMAaHWS 3HAYEHUs OWOJIOTMM B TIO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA M COBPEMEHHOT0 O0IIECTBA;

ujeiHas yoeKJIEHHOCTh, TOTOBHOCTh K CIyXeHHI0 U 3anmre (OTedyecTna,
OTBETCTBEHHOCTH 32 €ro CyAL0Y;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHNSA:

OCO3HAaHME TYXOBHBIX IEHHOCTEW POCCUMCKOr0 HAPO 14,

c(hopMupPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOT0 ITOBEICHNS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTUPYSACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHWE JIMYHOTO BKJIaJla B TIOCTPOCHUE yCTOMYMBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPUHATUSA LEHHOCTEHW CEMEUMHOW JKWU3HU B COOTBETCTBUHU C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTHYECKOIr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO0 TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUI;



MOHUMAaHHUE YMOLMOHATIBHOTO BO3ICHCTBUS AKUBOM MIPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMIICHHUE
NPOSIBIISITH KAYECTBA TBOPUYECKOM INUHOCTH;

5) ¢pusnyeckoro Bocnuranus, GopmMupoBaHus KYyJbTYPbl 310POBbS U
IMOLHOHAJIBHOIO 0J1aTr OIOJIYYHA:

MOHUMAaHUE U pean3aiys 310pOBOro 1 06€30MacHOro o0pasa Ku3HH (310pOBOE
nUTaHue, COOIII0eHNE TUTUEHUY €CKUX ITPABUII M1 HOPM, COaTaHCUPOBAHHBIN PEXUM
3aHATAA M OTAbIXa, perysipHas (Qu3Mdeckas aKTUBHOCTH), OEpeKHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOT'O OTHOILEHHUS K COOCTBEHHOMY (hprU3MuecKoMy U
NICUXUYECKOMY 310POBBIO;

NOHUMAHUE LEHHOCTU MPAaBWI HWHAUBUAYATBHOTO U  KOJUIEKTUBHOIO
0€301acHOT0 MOBEACHUSI B CUTYALMSIX, YTPOKAIOIIMX 3/10POBbIO U )KU3HU JIOACH;

OCO3HAaHME MOCJEACTBUNA U HENPUATUS BPEAHBIX NPUBBbIUEK (YNOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KypEHUs );

6) TPy10BOT0 BOCIIUTAHUSA:

TrOTOBHOCTb K TPYLy, OCO3HAHHUE IEHHOCTH MAacTEPCTBA, TPYA0IIO0HE;

TFOTOBHOCTh K AaKTHUBHOM JEATEIbHOCTH TEXHOJOTUYECKOW MU COLMAIbHOU
HaMpaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, IIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATD TaKylO JESTEIIbHOCTh;

MHTEpEC K pa3inyHbIM chepam npodecCUOHANTBHON ASSITENbHOCTH, YMEHHUE
COBEpUIATh OCO3HaHHBIM BbIOOpP Oynymed mnpodeccun U PeaM30BbIBATH
COOCTBEHHbBIE )KU3HEHHbIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO W CaMOOOpa30oBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) IKOJIOTHY€ECKOTO BOCTIUTAHMSI:

HKOJIOTUYECKHU LIENEeCO00pa3HOE OTHOIIEHUE K IPUPO/1€ KaK UICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOTHUECKON KYyJIbTYphl: MNPUOOpETEHHE OTbITa
IUIAHUPOBAHUSI TMOCTYNKOB M OLIEHKM MX BO3MOXKHBIX TOCJIEACTBUM It
OKPYKarollen Cpeibl;

OCO3HaHME II00aTbHOTO XapaKTepa 3KOJIOTHYECKUX MPOoOIeM U MmyTell Hux
pelieHust;

CIOCOOHOCTH UCTIONIb30BaTh MPUOOPETAEMBbIE TPU U3yYE€HUU OMOJIOTUH 3HAHUS
M yYMEHUS TpU pEUIeHHH MpoOJeM, CBS3aHHBIX C  palMOHAIbHBIM
OPUPOJIONONb30BaHUEM  (COOJIIOJIEHUE TpaBWJI  TNOBEACHUS B MPUPOJIE,
HaMpaBJICHHBIX HAa COXpPAHEHHE PAaBHOBECUS B JKOCHUCTEMAaX, OXpaHy BHUJIOB,
AKOCHUCTEM, OnOoChephl);



AKTUBHOE HENPUATUE IEUCTBUM, IPUHOCSIIMX BPE OKPYKArOLIEH IIPUP O THON
cpene, yMeHHe MPOTHO3UPOBATH HEOMArOMPHUATHBIE YKOJIOTUIECKUE TTOCIIEICTBUS
P EANPUHUMAEMBIX IEUCTBUM U MPENOTBPAILATH UX;

HaJIM4ME PA3BUTOTO IKOJOTUYECKOTO MBIIUICHHUS], SKOJIOTHYECKOUN KYJIbTYPBI,
OIbITa JICSTEIIbHOCTH AKOJIOTHYECKOM HAITPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMK B TIO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLUAJILHOU
IIPAKTUKE, TOTOBHOCTHU K YYACTHUIO B IIPAKTUYECKOU AEATEILHOCTH YKOJIOTUYECKOU
HaITPABJICHHOCTH;

8) HeHHOCTH HAYYHOT' 0 IO3HAHMSA:

c(hopMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO HAa JHAJIOTe
KyJIbTYp, CIOCOOCTBYIOIIEI0 OCO3HAHUIO CBOETO MECTA B TIOJIUKYJIHLTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOW M YHUTATEIbCKOW KYJIbTYpbl Kak CpEACTBA
B3aUMOJCUCTBUS MEXKY JIFOAbMU U IO3HAHUS MUPA,;

MOHMMAaHUE Crenu(UKU OMOJIOTUM KaKk HayKd, OCO3HaHWsi €€ poju B
GbopMHUpPOBaHUU PAIMOHAILHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU IEJIOCTHOTO
MpeACTaBJICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJbI, YEIIOBEKA U
oO1iecTBa, B TMO3HAHUU MNPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHud mnpodJieMm
COXPaHEHUs IPUPOTHOTO PABHOBECUS;

yOSXKJIEHHOCTh B 3HAYUMOCTH OMOJIOTUU JJII COBPEMEHHOUW IUBWIM3AIUU:
o0OecriedyeHusi HOBOTO YPOBHS Pa3BUTHS MEIUIIUHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTHUM, CIOCOOHBIX peIIaTh PECYpCHbIE TMPOOJEMbl  Pa3BUTHUS
YeJI0BEUECTBA, MMOMCKA MyTeH BBIXOJA U3 TII00ATBHBIX AKOJOTHYECKUX MPOOJIEM U
obecrieueHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHUIO, PalMOHATLHOMY
UCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB U (POPMHUPOBAHHIO HOBBIX CTaHIAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUH OWOJIOTUYECKUX 3HAHUM B IEISIX
MOBBIIICHUST OOIIEeH KYyJIbTYpbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KakK
COCTaBHOM 4acTu (PyHKIIMOHAJIHLHON I'PaMOTHOCTU 00y4arommxcsi, GopMupyemMoi
P U3y4EHUU OMOJIOTUY;

MMOHUMAHUE CYIIHOCTU METOJ0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIIOJb30BaTh TMOJIydaeMble 3HAHUSA UIA aHau3a |
0O0BSICHEHUS SBJICHUM OKPYXKAIOIIETO MUPA W MPOUCXOSIINX B HEM M3MEHECHUH,
yMEHHE JieJlaTh OOOCHOBAaHHBIEC 3aKIIOYEHUS HAa OCHOBE HAyYHBIX (DaKTOB M
MMEIOIIMXCS JAHHBIX C LENbIO MTOJTYyUYEeHUS JOCTOBEPHBIX BEIBOOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIIOJIB30BaTh OMOJOTHYECKUE 3HAHMS I
pelieHus Mpo0JIeM B pealbHbIX )KU3HEHHBIX CUTYAIHSX;

OCO3HAHWE I[IEHHOCTU HAYyYHOW AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBJISITh
MIPOEKTHYIO M UCCJIEI0BATENBCKYIO AEATEIbHOCTh MHANBUAYAJILHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTb K  HENPEpPBIBHOMY OOpa3oBaHUIO U
caM000pa30BaHMI0, K aKTUBHOMY IOJyYEHHIO HOBBIX 3HAaHUH 1O OHOJIOTHH B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHDBIE PE3YJIBTATBI

MeranpenMeTHbie pe3ysibTaThl OCBOCHUS ydeOHOTO mpeamMeTra «buomorusn
BKIIFOYAIOT: 3HA4YMMbIC JUIT (OPMHUPOBAHHS MHPOBO33PCHHUS O0OYUAFOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) 00IIEHAYYHbIE MOHSATHUS, OTPAXKAIOIIHIE
IICJIOCTHOCTh HAyYHOW KapTHHBI MHpAa W CHEHU(PUKY METOJOB TIO3HAHWS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHs, SBJICHUE, TPOIIECC,
cHUCTeMa, HAyIHBIN (PaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPW,
UCCIIeIOBaHNe, Ha0IoIeHNE, H3MEPEHHUE, SKCTICPUMEHT U JIPYTHX ), YHUBEP CalTbHbIC
ydeOHbIe JIeHCTBHS (ITO3HABaTebHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecrieunBaronme popmMupoBaHrue GyHKITMOHATLHON IPaMOTHOCTH U COIUATIbHOMN
KOMIIETCHIIMM ~ OOYyYaromuXxcsi, CIOCOOHOCTh OOYYaIoOmUXCsl HCIOJIb30BaTh
OCBOCHHBIC MEXTHUCITUIUIMHAPHBIC, MUPOBO33pPEHUYSCKIE 3HAHUS 1 YHUBEP CAlTbHbIC
ydeOHbIC ICHCTBUS B TT03HABATEIHHOMW M COLMATTLHOM ITPAKTHKE.

MeranpenMeTHbie pe3yibTaTbl OCBOEHHUS MPOTpaMMBbl CPETHETO OOIIEro
00pa3zoBaHUs TOJHKHBI OTPAXKATh:

OBiajleHHe  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABaTeJbHBIMHA
NeUCTBUSIMM:

1) 6a30BbIe JIOrHUecKue AeiicTBUs:

CaMOCTOSITENbHO  (OPMYIMPOBaTh U  aKTyaIM3UpOBaThb  IpoOIiemy,
paccmarpuBath €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW TMPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, CHHTE3a, CpaBHEHUS, KiacCH(pUKaI, 0000IIEHH ), PACKPHIBATh CMBICIT
OMOJIOTHUECKUX MOHATUN (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAHABINBATDH
CBSI3H C APYTUMU OHITHIMN);

OTIpeNeNsITh e JASITENLHOCTH, 3aJaBas TapaMeTpbl U KPUTEPUU UX
JIOCTHKECHHSI, COOTHOCUTD PE3YJIbTATHI IEATETHHOCTH C TTOCTABJICHHBIMU IEIISIMU;

WCIIOJIH30BaTh OMOJIOTHYECKUE TOHATHS I 00BbsiCHEHNS (DAaKTOB U SIBJICHUMN
JKMBOW MPUPO/IbI;

CTPOUTHh JIOTUYECKUE PACCYXKICHUS (MHIYKTUBHBIC, IETYKTUBHBIC, TIO
aHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUYHUS B PaCCMaTPUBAEMBIX
SBJICHUSX, (GOPMYIUPOBATH BHIBOIBI U 3aKITFOYCHUS;

MIPUMEHSITH CXeMHO-MO/IEIbHBIC CPEACTBA JIJIS IPEICTABICHUS CYIIECTBEHHBIX
CBSI3¢ W OTHOIIEHWH B M3y4aeMbIX OMOJOTHUYECKHMX OOBEKTaX, a TaKKe
NPOTHUBOPEUMA PA3HOTO POJIa, BBISBICHHBIX B Pa3IMYHBIX HH(POPMAIMOHHBIX
HUCTOYHUKAX;



pa3pabarbiBaTh IUIAH PEUICHUS MPOOJIEMbl ¢ YUETOM aHAIM3a MMEIOLIUXCS
MaTepHUalibHBIX 1 HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B 1A TENIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3Y/IbTATOB
LEJsIM, OLIEHUBATh PUCKH MOCJIEACTBUH 1€ TEIbHOCTH;

KOOPJAMHUPOBATH U BHIMOJIHATH Pa0d0OTY B YCIOBHSIX PEATLHOTO, BUPTYAILHOTO
¥ KOMOMHHUPOBAHHOT' O B3aUMOICHCTBHUS;

pa3BHUBATh KPEATUBHOE MBILUICHUE PU PELICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIe0BaTeIbCKHE 1€ CTBHS:

BJIaJIeTh HABBIKAMU Y4eOHO-UCCIIEI0BATEIbCKOM U IPOEKTHOM eI TEIbHOCTH,
HaBbIKAMU  paspelieHus npobsieM, CIOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY ITOMCKY METO/IOB PEIICHHSI TPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METO0B MO3HAHMS,

UCIIOJIb30BaTh PA3JIMUHbIE BUABl JACATEIBHOCTH MO TOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEpIpeTaluy, MpPeoOpa30BaHUI0O U MNPHUMEHEHUIO B YYEOHBIX
CUTYyallUsAX, B TOM YHUCJIE IPU CO3JaHUU YIEOHBIX U COIMATIbHBIX IPOEKTOB;

(dbopMHpOBATH HAYYHBIM TUI MBILUICHUS, BIaeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU I METOJ1aMU;

CTaBUTh W (HOPMYIUPOBaTh COOCTBEHHBIE 3aJauyd B 0O0pa3oBaTEIbHON
NEeSITeTbHOCTH U )KM3HEHHBIX CUTYaIIUsX;

BBISIBJIATh TPUYMHHO-CJIEJCTBEHHBIE CBSI3M M aKTyaJU3UpPOBATH 3ajadvy,
BBIJIBUraTh TMIIOTE3Y €€ PEILIEHUS], HAXOIUTh apTYMEHTHI J1s J0OKa3aTelbCTBA CBOMX
yTBEPKIICHUH, 3a]]aBaTh TapaMEeTPhl U KPUTEPHUHU PEIICHUS;

aHAJIM3UPOBATh TOJYYEHHbIE B XOJ€ pEIICHUS 3a/ladyd  Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHUSX;

JIaBaTh OIICHKY HOBBIM CUTYAIIHSIM, OIICHUBATh IPHOOPETEHHBIN OTIBIT;

OCYILECTBIIATh LIEIECHANPABICHHBIM MOUCK MEPEHOCAa CPEACTB U CIOCOOOB
JeUCTBUS B MPOECCHOHALHYIO CPENY;

YMETh TMEPEHOCUTh 3HAHHUSA B IO3HABATEIbHYIO M NPAKTHUECKYIO 001acTH
KU3ZHEJEATENbHOCTH;

yYMETh UHTETPHUPOBAThH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIC WJCH, NpElararb OPUTHHAIBHBIE TIOIXOJIBI U PEIICHMS,
CTaBUTh MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIUE ATbTEPHATUBHBIC PEIICHHUS.

3) pa6oTa c unpopmanueii:

OPHUEHTUPOBATHCS B PA3JIMYHBIX HCTOUYHHUKAX MHPOpMAIINH (TEKCTe Y4eOHOro
nocoOusi, HAy4YHO-TIOMYJSIPHOW JUTeparype, OHOJOTHUUECKUX CJIOBapsIX H
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHbIX, B VHTepHETEe), aHATIM3UpPOBATH
UHQPOPMAITUIO PA3IMYHBIX BUJIOB M (hOPM MIPECTABICHUS, KPUTUIECKU OIICHUBATH
e€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCT;



dbopmynupoBaTh 3apOCHl U MPUMEHATh PA3IMYHbIE METOABI IIPHU TOUCKE U
otOope 6uosornyeckoit nHpopmanrum, HeoOX0AUMOM I BBITIOJIHEHUS y4eOHbBIX
3a1ay;

npuoOpeTaTh OMBIT HCMOJIb30BAHUS HH(GOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATH KYJIbTYPY AKTUBHOTO UCIIOJIb30BaHUS Pa3JIMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTENbHO  BBIOMpATh  ONTUMAIBHYIO  (GOpMY  MpEACTABICHUS
ounonoruueckoit uHopmaiuu (CxeMbl, rpaduKu, TUarpaMMbl, TAOIUIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAY4YHBI A3BIK B KayecTBE CpencTBa mpu padore ¢
Ouosiornueckoi uMHGpOpMaIME: MNPUMEHATh XUMHUYECKUE, (uU3nueckue u
MaTeMAaTUYECKUE 3HAaKU U CHUMBOJIbI, (hOpMyJibl, aOOpeBUaTypy, HOMEHKIATYpPY,
UCIIOJb30BaTh M NPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CpENCTBa
HarJsiIHOCTH;

BJIQJICTh ~ HABbIKAMU  paclo3HaBaHMs M 3alUMThl  HMH(QOpMaLUH,
MH(GOPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaieHue yHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1€ iCTBUSIMU :

1) o01eHme:

OCYILECTBIATh KOMMYHHMKAIIMHA BO BCEX Cepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJOre WIA JUCKYCCHM MO CYLIECTBY 0OCYKJIaeMoil TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKAa3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBIMOJHEHUS MpesiaraeMoun
3a/1a4y, YYUTbIBaTh MHTEPECHI U COTJIACOBAHHOCTH MO3ULIMN IPYTHX y4aCTHUKOB
JMAJIoTa Wi JUCKYCCHUH);

pacro3HaBaTb HeBepOalibHbIE CPEIACTBA OOIIECHUS, MOHUMATh 3HAYEHHUE
COLMAILHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYalui,
YMETbh CMSATr4aTh KOH(IUKTHI U BECTU IEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOaMU OOILIEHHUSI U B3aUMOJEHCTBUS, TOHUMATh
HAMEPEHUs IPYTHX JIIOJIeH, NPOSIBISITh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupOoBaTh CBOU BO3PAKEHNUS,

Pa3BEPHYTO U JIOTUUHO H3J1ararb CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAHHEM
SA3BIKOBBIX CPE/ICTB.

2) cOBMeCTHAS 1eSITeIbHOCTh:

MOHUMAaTh U HMCIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIUBUIYATHHOU
pabOTHI IPU PEIICHUH OUOJIOTHIECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHUS TPYIIOBBIX (POPM B3aUMOACHCTBUS ITPU pEILICHUH YUeOHOMU 3a1auH;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JEHCTBUU C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO UJIeHA KOJIJICKTHBA,

NpUHUMATh 1E€IM  COBMECTHOW JIEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh JAECUCTBUS IO €€ JOCTHUKCHHIO: COCTABJISITh IUIAH JCUCTBUH,



pacupenensith poJid ¢ Y4ETOM MHEHMHA YYaCTHUKOB, OOCYXIAaTh PpPe3yJbTaThl
COBMECTHOM PabOTHI;

OLICHMBATh Ka4Y€CTBO CBOETO BKJIA/1a M KAXKJI0T0 Y4aCTHUKA KOMaH bl B OO
pe3yNbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajiaraT HOBBIE NPOEKTHI, OLEHWBATh HJEU C MO3UIMH HOBHU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKOU 3HAUMMO CTH;

OCYILECTBJATh TO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTYaIUAX, IPOSIBISATh TBOPUYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBiaieHUe YHUBEPCAJIbHBIMH PeryJIsiITUBHBIMH 1€ HCTBUSIMH :

1) camoopranu3amnus:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAHWS JJIs1 BBISBICHHUS MPOOJIEM U HX
pelIeHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUSX;

BBIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUN LENEBBIE U CMBICJIOBbIE
YCTAaHOBKHM B CBOUX JIEUCTBUSIX U MOCTYIKAaX MO OTHOLUEHHUIO K KUBOW MPUPOIE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPY>KAFOIINX;

CaMOCTOSITENIBHO OCYIIECTBIATh MO3HABATENBHYIO JEATEIbHOCTD, BBISABIISATH
po0OJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4U B 00pa30BaTEIILHON
JESTEIIbHOCTH U AKU3HEHHBIX CUTYaIUSX;

CaMOCTOSTENbHO COCTABIISATH IJIAH PEIICHUS TPOOJIEMBI C YIETOM UMEIOILIUXCS
pecypcoB, COOCTBEHHBIX BOBMOXKHOCTEH U MPEIMOYTECHUH;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacMpsITh paMKH y4eOHOT0 MPeMeTa Ha OCHOBE JINYHBIX MPEANOYTCHUN;

JieNaTh 0CO3HAHHBIN BBIOOD, apTyMEHTUPOBATh €10, OpaTh OTBETCTBEHHOCTH 32
pELIEHHUE;

OILICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO MIMPOKOW SPYIULUU B
pa3HBIX O00JACTAX 3HAHWM, MOCTOSIHHO MOBBIIATH CBOM 0Opa3zoBaTelbHBIM U
KYJIbTYPHBIN YPOBEHb.

2) CAaMOKOHTPO.JIb:

J1aBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTUBBI B JESATEILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BIIQJIETh  HABbIKAMU  MO3HAaBaTelIbHOM  pediekcuu Kak  OCO3HaHus
COBEpIIAEMBIX JCHCTBH M MBICIUTEIbHBIX IPOLECCOB, UX PpE3YJIbTATOB U
OCHOBaHUH, UCIOJb30BaTh NPUEMBI pedUIEKCUH JJi OLIEHKHA CUTYyalllH, BhIOOpa
BEPHOT0 PELICHHUS;

YMETh OIICHUBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PELICHUS IO HUX
CHUKECHHUIO;

NpUHUMAaTh MOTHBBI M apTyYMEHTbl JPYTHMX MpPHU aHajIu3€ pPe3yJbTaToB
NEATEIbHOCTH;



3) npunsATHE el U APYrUx:

NPUHUMATH ce051, TOHUMAsi CBOU HEJOCTATKHU U JOCTOUHCTBA;

IpUHUMAaTh MOTHUBBI M apTyMEHTBl JPYTHX [pPHU aHaIU3€ pPE3YJIbTATOB
NEATEIbHOCTH;

pHU3HABaTh CBOE MPABO U MPABO APYrUX HA OMIMOKY;

pa3BUBaTh CIIOCOOHOCTH IOHUMATh MUP € MTO3UIMH IPYTOro YEIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[Ipenmernsie pe3ynbraThl OcBoeHUs mporpamMmbl COO mo Ouosioruu Ha
0a30BOM ypOBHE BKIIIOUAIOT crieiuduaeckue it yaeoHoro npeamera « buosorus)
HAy4YHbI€ 3HAHUS, YMEHUS U CIIOCOObI JEHCTBUN MO OCBOEHUIO, UHTEPTIPETAUN U
npeoOpa30BaHUIO 3HAHUH, BUBI ACSITEILHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B Pa3IMYHBIX YU4EOHBIX CUTYaIUsAX, a TaAKKE B PeabHBIX
KU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX ¢ Ouojorued. B mporpamme mpeamerHble

pe3ybTaThl MPEACTABJICHBI 10 T0J1aM 00yUYEeHHUS.
[IpenmerHbie pe3ynbTaThl OCBOEHUS yueOHOTro npeamMera «buosorus» ¢ 10

Kaacce NOJDKHBI OTPaXKaTh:

c(hopMHUPOBAHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYYHOI'O
3HaHHUA E€CTECTBEHHBIX HAyK, B (POPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO -
HAYYHOW KapTUHBI MUpPa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHUCKUX U
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (YHKIIMOHAIHHOU
TPaMOTHOCTH YE€JIOBEKa JJIs PEIICHHs )KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBaTh COJEpPKAHUE OMOJIOTHUECKUX TEPMHUHOB M TOHATHM:
YKW3HbB, KJIETKA, OpTaHU3M, MeTa00J113M (0OMEH BEIIIECTB 1 MPEBPAICHUE SHEPTHN ),
romMeocTta3d (CaMmMOperymsiusi), ypOBHEBas OpraHM3aIUsl JKUBBIX CHUCTEM,
CaMOBOCTIPOU3BeIeHHE (PETPOTYKITHS ), HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

YMEHHE U3Jararb OHOJIOTHUECKHE TeopuH (KJIETOYHAs, XPOMOCOMHAS,
MyTallMOHHAasl, IEHTpaJIbHAasg JIOTMa MOJEKYIIpHON Oumosoruu), 3axoHbl (I
Mennensa, T. Moprana, H. 1. BaBunosa) n ydenns (0 meHTpax MHOTOOOpa3us
MPOUCXOXKAEHUS KyIbTypHbIX pacTenuii H. 1. BaBuiioBa), onpenensiTe rpaHullbl X
MPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOJaMU HAyYHOTO TTO3HAHUS B OMOJIOTHH: HAOIIOICHNE U
OTICAHMUE >KUBBIX CUCTEM, MPOIIECCOB M SIBJICHUI, OpTraHU3alUsig U MPOBEACHHE
OHOJIOTUYECKOTO SKCTIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTU
MEXKIY HCCICIYeMbIMH BEJIMUYMHAMHU, OOBSICHEHHE TOJyYCHHBIX PEe3YJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MTOHSATUH, TECOPUN M 3aKOHOB, YMEHHUE JI€TIaTh BBHIBOIbI
HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTaTOB;



YMEHHUE BBIJCISTh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOTOKIETOYHBIX OPraHU3MOB, OCOOEHHOCTU
IpOILIECCOB: OOMEHa BEIIECTB M MPEBPAILCHUs PHEPTUH B KIETKE, (DOTOCUHTE3A,
IUITACTUYECKOTO M SHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHUS, PA3MHOXKEHUS, WHIUBUAYAILHOTO Pa3BUTUS OpPTaHU3MA
(oHTOTEHE3);

YMEHUE TPUMEHSTh MOJYYCHHbIC 3HAHUS JJIs1 OOBSICHEHUS OMOJIOTUYECKHX
IIPOLIECCOB U SIBJICHUH, JJIS1 NIPUHATHS MPAKTUYECKUX PELICHUH B ITOBCEIHEBHOU
KHU3HU C ILeNblo obecredeHus Oe30MacHOCTH CBOErO 3J0POBbS U 3J10POBbS
OKPYKAIOIIHX JIF0JIeH, COOOACHNS HOPM IT'PaMOTHOTO MIOBEJICHHUS B OKPY>KaroIIen
OPUPOJHON cpene, MOHUMAHHE HEOOXOIWMOCTH HMCTOJb30BAHUS J1OCTHXKECHUI
COBPEMEHHOW  Ouojornd ¥ OHMOTEXHOJOTHH  JJIi  PalMOHAIBHOTO
PHUPOIOTIOIb30BaHHUS;

YMEHUE pelarh »JJIEMEHTapHbIE TCHETUYECKHE 3aJadyd Ha MOHO- U
TUTUOPUAHOE CKpEIIMBaHWEe, CIEIUIEHHOE HaCjeOBaHUe, COCTABISITh CXEMbI
MOHOTUOPHUIHOTO CKPEIIMBAHUS JJIsI MPEACKa3aHusl HACJIEAOBAaHUS MPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBITIOJHATH Ja0OpaTOpHbIE W TMpakTHueckue paboThl, COOIIONATH
MpaBuiia Mpu padoTe C y4eOHBIM U JTJaA00PaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTUYECKH OIICHUBaTh W HWHTEPIPETUPOBATh HH(OpMAIIHIO
OMOJIOTUYECKOTO COJEPkKAHUS, BKIIOYAIONIYI0 TICEBAOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX HCTOYHHUKOB (CpencTBa MacCOBOM MHPOPMAIINH, HAYYHO -[TOTYJISPHBIC
MaTrepualbl), STHYECKHE aCIMEKThl COBPEMEHHBIX HCCJICIOBAaHUNA B OHOJIOTHH,
MeIHIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHBIE IMUCHMEHHBIE W YCTHBIE COOOIICHHS,
0000111as8 OUOJIOTUYECKYI0 HHPOPMAITUIO U3 HECKOJBKUX UCTOYHUKOB, TPAMOTHO
UCII0JIL30BaTh MMOHSATUIHBIH anmapar OMOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOEHUS yueOHOro mpenmera «buonorus» ¢ 11
KJlacce JOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE M POJIM OMOJIOTHH B CHCTEME HAYYHOTO
3HAHUS ©CTECTBEHHBIX HayK, B (OPMHUPOBAHHUH COBPEMEHHOW €CTECTBEHHO -
HAYYHOW KapTUHBI MHpPa M HAyYHOTO MHPOBO33PEHHS, O BKJIA/IE POCCHUCKHUX U
3apyOEKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH, (YHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKA IS PEIICHUS )KH3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATh COICPKAHNE OMOJIOTUIECKUX TEPMHUHOB U TMOHSTHIA: BUI,
NOMYJISIIUS, TEHO(POHI, 3BOJIIOLHUA, ABWXKYIIME CWIbI ((HaKTOPBI) HBOIIOIMH,
NPHUCTIOCOOICEHHOCTh OPTaHU3MOB, BHI000pa30BaHKE, YKOJOTHUECKHE (HaKTOPHI,
IKOCUCTEMA, TMPOJYICHTBI, KOHCYMEHTBI, PEIYICHThI, LENH TMHTaHWsI,
AKOJIOTHYECKAs MUpaMuIa, OMoreo1eHo3, onocdepa;



yMEHUE Wu3NaraTb OHUOJOTHYECKHEe TEOpUuH (dBOJIIOLMOHHAA Teopus Y.
JlapBrHa, CUHTETHYECKas TEOpHUS DHBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoasiieBoro cxoactsa K. M. Bapa, uepenoBaHus IilaBHbIX HaNpaBJICHUN U
nyteit sBomorm A. H. CeBeprioBa, yuenus o 6uochepe B. M. Bepuaackoro),
OTPEAENATh TPAHUIIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIaJeTh METOJIaMU HAy4YHOT'O TTO3HAHUS B OMOJIOTHH: HAOIIOIEHUE U
OMHCAHUE XKMBBIX CHCTEM, MPOLECCOB U SIBICHUI, OpraHu3alys U MpPOBEICHUE
OHOJIOTUYECKOTO SKCTIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXKIY HUCCIEeIyeMbIMU BEIUYMHAMH, OOBSICHEHHE IOJYYEHHBIX PE3YyJIbTaTOB,
UCII0JIb30BAaHHBIX HAYYHBIX MOHATHA, TCOPUN U 3aKOHOB, YMEHHE JI€NIaTh BBIBOJIbI
Ha OCHOBAHUU MMOJy4YE€HHBIX PE3YNIbTATOB;

YMEHHUE BBIJCISATh CYIIECTBEHHBIE MPU3HAKH CTPOEHUS OMOJOTUYECKHX
OOBEKTOB: BHUIOB, NOMYJSILUN, TMPOAYIEHTOB, KOHCYMEHTOB, pEIYIIEHTOB,
OMOreoleHO30B U 3KOCUCTEM, OCOOEHHOCTH MPOLECCOB: HACJEICTBEHHON
U3MEHYUBOCTH, €CTECTBEHHOT0 0TOOpa, BUA00Opa30BaHUsl, MPUCTIOCOOICHHOCTH
OpraHU3MOB, JEHCTBHS SKOJOTHYECKUX (HAaKTOPOB HAa OPTraHU3MBI, TepeHoca
BEIIECTB M IMOTOKA SHEPTUU B HKOCHUCTEMAX, AHTPOIIOTEHHBIX H3MEHEHHUU B
IKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEHIECTB W OUOTCOXMMHUYECKHX
IIUKJIOB B Ouocdepe;

YMEHUE TPHUMEHSTH MOJIy4YeHHbIC 3HAHUS ISl OOBSICHEHUS OMOJIOTUYECKHIX
NPOIIECCOB U SIBJICHUH, ISl TMPUHSATUS MPAKTUIECKUX PEIICHUH B MOBCEIHEBHOU
KHU3HU C IeNblo obecredeHns Oe30MacHOCTH CBOETO 3J0POBbS U 3JI0POBbBS
OKPYKAIOIIHX JIFOJIeH, COOIIIOACHNS HOPM TPaMOTHOTO TIOBEJICHHS B OKP Y KatoIIen
NPUPOHON cpene, MOHMMaHWE HEOOXOIUMOCTH HCIIOIb30BaHUS JIOCTIKESHUN
COBPEMEHHOM OMOIOTUH JIJIs pAIMOHATIBHOTO PUPOA0TIOTIb30BAHHS,

YMEHHUE pelaTh dJIeMEHTapHbIe OMOJIOTUYECKUE 3a]]aut, COCTABIISITH CXEMbI
MepEHOCa BEIIECTB U YHEPTUH B IKOCHCTEMaX (IETH MTUTaHUs );

YMEHHE BBIMOJHATH JIAOOPATOPHbIE U TMPAKTUYECKHE PaboOThl, COOIIOAaTh
MpaBujia Mpu padoTe C Y4eOHBIM U JTJa00PaTOPHBIM 000PYTI0BAHHUEM;

YMEHUE KPUTUYECKH OIICHUBAaTh W HWHTEPIPETUPOBATh HH(OPMAIIHIO
OMOJIOTUYECKOTO COJIEPKAHUS, BKJIIOYAIONIYI0 TICEBJAOHAYyYHBIC 3HAHHUA U3
Pa3IMYHBIX HCTOYHHUKOB (CpeICcTBa MACCOBOM MH(OPMAIINY, HAYIHO -TTOTTYJISPHBIC
Marepualibl),  paccMaTpuBaTh  TIJIO0AIBHBIE  JKOJOTHYECKUE  MPOOIIEeMBI
COBPEMEHHOCTH, OPMHUPOBATH ITO OTHOIICHHUIO K HUM COOCTBEHHYIO MTO3HIINIO;

YMEHHE CO03/1aBaTb COOCTBEHHbIE MUCHMEHHbIE M YCTHBIE COOOUICHMS,
0000111as1 OMOJIOTUYECKYIO HHDOPMAIIUIO U3 HECKOJIBKUX WCTOYHHKOB, TPAMOTHO
UCII0JIb30BaTh MOHSITUIHBIN anmapaTt OMOJI0TUH.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIIACC
Ne HaumeHoBaHue pa3eJioB 4 TeM KOJ:;:E]ZTBO JJIeKTPOHHBIE (U (POBHIE)
n/m MPOrpaMMblI o0pa3oBaTe/IbHbIE PECYPCHI
Bcero
bu6moreka IIOK
1 broorms Kak Hayka 2 https://m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI M UX OpraHU3aLMs 1 bubmorera IOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKUN COCTaB U CTPOEHUE KIIETKU 8 brbmorexa LOK
https://m.edsoo.ru/7f41c292
bu6moreka IIOK
4 HH3 HEACH TSI EOCTS TICTRH 0 https://m.edsoo.ru/7f41c292
5 Pa3MHOXeHHE 1 HHAUBUAYAIbHOE 5 bubmmoreka [IOK
pa3BUTHE OPTaHU3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M UK3BMEHUYMBOCTD 8 bu6mmoreka IIOK
OpTaHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubmoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmoreka [IOK
8 Pescperoe Bpems 1 https://m. edS(I)_Io Tu/7f41¢c292
OBILEE KOJIMYECTBO YACOB IIO 34

[TPOI'PAMME



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

11 KJIACC

KoaunuecrBo
Ne HanmeHoBaHuUe pa3iesioB U TeM 4ACOB JIeKTPOHHBIE (U (POBHIE) 00pa3oBaTe/IbHbIC
n/n NPorpaMMbl pecypcbl
Bceero
1 DBOIIOIMOHHAS OHOJIOTHS 9 bubmunoreka LIOK https://m.edsoo.ru/7f41cc74
B
2 OSHHUICHOBCHHE 1 PASBITTHE U3 9 bubmoreka LIOK https://m.edsoo.ru/7f41cc74
Ha 3emiie
3 OpraHu3Mbl B OKpYIKaroIias cpeaa 5 bubmoteka IIOK https://m.edsoo.ru/7f41cc74
g | CoobmecTsau SKONOrHIECKHE 9 Bu6morexa LIOK https:/m.edsoo.ru/7f41cc74
CHUCTEMBI
5 Pe3epBHOC Bpems 2 bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOBIIO 34

[TPOI'PAMME



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

IHHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
N KoauvecrBo 3
° Tema ypoka 4ACOB Hara JIEKTPOHHBbIE IM( poBbIE
n/n U3y4yeHust o0pa3oBaTeJibHbIE PeCypchl
Bceero
bu6mmoreka [IOK
1 Buosnorus B cucteMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
2| pasora e 1 demomsonarine pamatti weroros mpi ) BuGmorera LIOK
- https//m.edsoo.ru/863e6122
M3y4CHUHN OMOJIOTHYECKUX OOBEKTOBY
3 buonoruueckue cucremMsl, MPOIECCHl U UX U3YUEHHUE 1 bubmorexa TIOK
’ https://m.edsoo.ru/863e6564
. bu6mmoreka [IOK

4 XuMHUecKuil cocTaB KIeTkd. Boga u MuHepalbHbIE COTU 1 https2/m.edso0. ru/863e674¢

bu6nmmoreka [IOK

5 benxu. CocraB u cTpoeHue OeJIKOB 1 https/m.edsoo. ru/863e6b72
depMeHTH — OMOJOTHYECKUE KaTalr3aTOPhI.

6 Jlaboparopuas pabora Ne 1 «M3ydeHne KaTaaTuTHUICCKON 1 bubmmoreka [IOK
aKTUBHOCTH (IepMEHTOB (Ha MPUMEPE aMUIa3bl I https://m.edsoo.ru/863e6b72
KaTaJasbl )»

bu6nmoreka [JOK

! Yrepoztet. JIummae! ! https://m.edso0.ru/863e6870
Bbu6nunoreka [JOK

8 Hyiienrospie wucnore. AT® ! https://m.edsoo.ru/863e6d5c
9 Hctopus n metoas! n3ydenus kietkd. Knerounas teopus 1 bubmorera [OK

' https://m.edsoo.ru/863e6e88

10 Knerka kak menocTHas xKuBasi CHCTEMa 1
Ctpoenue sykapuoTuueckor kieTku. JlabopaTtopHas bubmorera OK

11 P ykap : paTop 1 https://m.edsoo.ru/863e6f0

pabota Ne 2 «/3yueHue CTpoeHus KIEeTOK pacTeHUH,

https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

KUBOTHBIX, TPUOOB U OaKTepUi MOJI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEnapaTax u uX OIIHCAHUE»

12 OOMeH BeIIeCTB UM METa00JIN3M Et?r?stjI;r?]nggoE?ES 630766¢

bu6mmoreka [IOK

13 dortocnHTEe3. XeMOCHHTE3 https:/m.eds00. ru/863e7c98

. bubnnoreka LIOK

14 DmepreTeckuii 0omen https]/m.edsolj. ru/863e7aae
JKuzHeHHBIN HUKI KIeTKH. Jlenenne KieTku. MuTos.

15 JlaGopatopnas pabota Ne 3 «Habmonenne MuTo3a B bubmuotexa LIOK
KJIETKaX KOHYHMKA KOPEIKa JIyKa Ha TOTOBBIX https://m.edsoo.ruw/863e7dc4
MHUKpPOIIpenaparax

16 buocuntes Oenka. Peakiiust MaTpUUHOTO CUHTE3a bubmoreia OK

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

17 Tpancnsuus — 6uocuHTe3 Oenka ﬁtﬁlgsjl;lr?fgg:o]j?ulk 636796¢

18 Hexnerounsie opMbl )KU3HU — BUPYCHI ]}?tlgp?sﬂjl;lr?:g(lj(:oljorSB 6307540

Bu6nunoreka [IOK
19 ®dopMbI pa3MHOKCHHS OPraHHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

. bubmuoreka [IOK

20 Meiios https:// m.edsolt_)[. ru/863e7fda
OO6pa3oBaHue 1 pa3BUTHE MOJTOBBIX KIETOK.

21 OmnonorBopenue. Jlaboparopuas pabota Ne 4 bubmmoreka [IOK
«3yyeHre CTPOCHHMS MOJIOBBIX KIIETOK Ha FOTOBBIX https://m.edsoo.ru/863e81b6
MUKPOIIpEnapaTax)

22 WNuauButyanbHOE pa3BUTHE OPraHU3MOB Bubnroreia [OK

https://m.edso0.ru/863e8436

23 I'eneTnka — HayKa O HaCIEACTBEHHOCTH U bubnuotexa LIOK

NU3MCHUYMBOCTH

https://m.edso0.ru/863e862



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

24 3aKOHOMEPHOCTH HACIEIOBAaHUS TPU3HAKOB. 1 bubmmoreka [IOK
MoHOTHOpHIHOE CKPEIMBaHUE https://m.edsoo.ru/863e8878
o5 JiurnOpuaHoe CKpenMBanue. 3aKoH HE3aBUCUMOTO 1 bubmuotexa LIOK
HACJIC0BaH U IPHU3HAKOB https://m.edsoo.ru/863e89a4
CuenuieHHOE Hacael0BaHKe MpU3HaKkoB. JlaboparopHas
26 pabota Ne 5 «M3ydenue pe3ynpTaToB MOHOTHOPUIHOTO U 1 bubnunoreka [IOK
IUTHOPUIHOTO CKPEIMBAHUS Y APO30(MIIBI Ha TOTOBBIX https://m.edsoo.ru/863e8c60
MUKpPOITpEnapaTaxy»
27 I'eneruka nona. HacienoBanve npu3HakoB, CIEIIEHHbBIX 1 Bu6nunoreka [JOK
C OJIOM https://m.edsoo.ru/863e8c60
M3menunBocTh. HeHnacnencTBeHHas U3MEHUYHUBOCTbD.
28 JlaGopatopHnas pabota Ne 6. M3yuenue 1 bubmuotexa LIOK
MO (PUKAITMOHHOHM M3MEHYMBOCTHU, TOCTPOCHUE https://m.edsoo.ruw/863e8efe
BapHaLlMOHHOTO Psifia U BApUALIMOHHON KPUBOW»
2 E?(;negBeHHaﬂ H3MEHIHBOCTD. JlaboparopHas paborta . Bubmorexa [OK
0 7. «AHaANU3 MyTalui y Apo30(uiabsl Ha FOTOBBIX https/m.edsoo. ru/863e8efe
MUKPOIIpEnapaTax)
bu6nunoreka [JOK
30 Teniernia senopeia ! https//m.edsoo.ru/863e8d78
31 PezepBHblii ypok. O6001IeHNE 110 TEME 1
«HaceIcTBeHHOCTh ¥ U3MEHYHBOCTH OPTAaHH3MOBY
32 Cenexmus KaKk HayKa M TPOIeCcC 1 bubmorexa OK
i Y pott https//m.edsoo.ru/863e9214
33 MeTtozpl U JOCTUKEHUS CENEKIUH PACTCHUN U )KUBOTHBIX 1 bubmorexa TIOK
ARLHA KD https://m.edsoo.ru/863e9214
34 broTtexHomorHs KaKk 0Tpacib MPOU3BOJICTBA 1 bubmorera IOK
P P A https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

K
Ne OMTICCTRO Hara JIeKTpOHHbIE M poBbIE
Tema ypoka 4acoB
n/n U3y4eHus o0pa3oBaTeJbHBIE PeCypchl
Bcero
1 35 N 1 bubmuoreka IIOK
BOIFOUMA M MCTOMBI €C H3YICHHUA https//m.edsoo.ru/863ea20e
2 HcTopust pa3BuTHs IpeaCTaBICHU 00 SBOIOIUH 1 bubmorera OK
https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 MukposzoimonHA ! https://m.edsoo.rw/863e9cle
| Do e o e e oo | Bumores 10K
B https://m.edso0.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPHUIO
Bu6nunoreka [JOK
5 JIBroKyImpe CUitbl (3J1eMeHTapHbIe (JAKTOPHI) ABOJIOINHT 1 https2/m.edso0. ru/863e9dad
. bu6mmoreka [IOK
6 EcrectBenHblii 0T00p 1 €ro hopmbl 1 https2/m.edso0. ru/863e9ed0
PesynbTaThl SBONIOIIN: TPUCITOCOOIEHHOCTh OPTAaHM3MOB U
v BU1000pa3oBanue. Jlabopatopnas padota Ne 2 «Onucanue 1 bubmuotexa LIOK
MPUCIIOCOOIEHHOCTH OpraHu3Ma M €€ OTHOCHUTEIILHOTO https://m.edsoo.rw/863e9fde
Xapakrepa»
8 HanpaBnenus u myTu Makpo3BOITIOIHT 1 bubmaorera OK
P YT P H https://m.edsoo.ru/863e9cle
9 HeoOpaTumMocTs 3BOMIOIIUH 1
10 Hctopus xu3Hu Ha 3eMiie U METO/bI €€ U3ydeHUs 1
11 r 3 1 bu6mmoreka [IOK
UTIOTE3bI MPOUCXOKACHHUS KU3HH Ha 3emiie https2/m.edso0.r u/863ea5a6
12 Pa3BuTue %u3HM HA 3eMile 110 3paM U [IEpHoIaM 1 bubmorera [OK

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

OCHOBHBIE dTaIlbI 9BOJIIOIUU PACTUTCIIBHOIO U JKUBOTHOT'O

13 mupa. [Ipakrnueckas padora Ne 1 «/3ydueHne mcKomaeMbIX bubmorexa IIOK
OCTI;.TKO]I: pacTeHui I/II:KI/IBOTHBIX B KOJ'?J'LIICKI_II/IHX» https J/m.edsoo. ru/863eadbe
14 CoBpeMeHHas cucTeMa OpraHu4eckoro Mupa BH@HOTGM HOK
https://m.edsoo.ru/863ea48e
15 DBOIIONNS YeTIOBEKa (AHTPOIIOTEHES) BH6J?HOTeKa HOK
https://m.edsoo.ru/863eac2c
16 JIBmoxynme cuibl ((pakTopsl) aHTPOITOTEHE3a Et?gg?r?]fgs;(_)[?ulj%%a d44
17 OCHOBHBIE CTAJIMH IBOJTFOIIMHY YEJIOBEKa
18 UYenoBeueckue pachl U MPUPOTHBIE aIall TAIUH YETIOBEKA BHG?HOTeKa HOK
https//m.edsoo.ru/863eaea?
19 PesepBHblii ypok. O0001mIEHNE 110 TeMe «BO3HUKHOBEHUE U
pa3BUTHE )KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpenpl oOuTaHus U SKOJIOTUYECKHE (HaKTOPBI Eggg?ﬁlfgggoﬁ?ulj%?;ea fec
Abuotnueckue (axropsl. JlaboparopHas padora No 3.
99 «Mopdomnorrnueckue 0COOEHHOCTH PACTEHUU U3 Pa3HBIX MECT bubnnoreka LIOK
obutanusy». JlaboparopHas padora Ne 4. «BnusiHue cBeTa Ha https://m.edsoo.rw/863eb10e
POCT U Pa3BUTHE YEPEHKOB KOJIEYCa
bubmuoreka [IOK
23 buoteciue gaxroper https:// m.edsoIE)I. ru/863eb348
DKOJIOTHYECKUE XapaKTEPUCTUKU TOmyssiuu. [Ipaktnueckas
24 pabota Ne 2 «[Toc4€T MIOTHOCTH MOMYMSAIUNA pa3HBIX BUIOB
pacTeHu i
25 Coo0bmmecTBa Opranu3MoB — OHOIIEHO3 Eggg?&fggoﬁ(?g%seb 463
26 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI ) BH@HOTeKa HOK
https://m.edsoo.ru/863eb46a
7 OCHOBHBIE ITOKA3aTEIN IKOCHCTEMBI. DKOJIOTHICCKHIE bubmmoreka [IOK

nupamusl. ColicTBa dkocucTeM. CyKueccus

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



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

28 IIpupoHbIe 3KOCUCTEMBI 1

29 AHTpPOIIOT€HHbIE IKOCHUCTEMBI 1
bu6nunoreka [JOK

30 buocdepa — robankHas skocucTeMa 3eMiTH 1 httpsz/m.edsoo. ru/863ebb5e
Bu6nunoreka [IOK

31 3aKOHOMEPHOCTH CYIIECTBOBaHUs Orochepsl 1 https2/m.edso0.rw/863ebd16

32 YenoBeuecTBO B Onocepe 3emin 1

33 CocyimecTBOBaHME MPUPOJIBI M YSITIOBEYECCTBA 1 bubmorexa ITOK
https//m.edsoo.ru/863ebale

34 PesepBHblit ypok. O000meHue Tembl «CooO1iecTBa 1 1

IKOJIOTUYECKUE CUCTEMBI»
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YAEHUKA

buosorus. 10 kiacce. YueOnuk. bazoseiit yposens Ilaceunuk B. B.,
Kamenckmii A. A., Pyonos A. M. u ap. /Ilox pen. Ilaceunuxa B. B.
AxuuoHepHoe 001mecTBO « U31aTesberBo «IIpocBenienue)

buonorus. 11 kmacc. Yueonuk. bazossiii yposers. [laceunuk B.B.,
Kamenckmii A.A., Pyouos A.M. u ap. /Ilox pea. [laceununka B.B
HNsznarenscerBo «IIpocBeienue

METOAUYECKHUE MATEPHUAJIBI 1JI51 YUUTEJIA

buonorus. Iloypounsie pazpadorku. 10-11 knaccsl. ba3zoBeiit yposens. Iloa
pea. [laceunuka B. B. Akuuonepnoe o0mectBo «3pareabcrBo
«IIpocBeuieHue»

Pa6ouue nporpammel. [Ipeagmernas muaus yaeOnukoB "Jluaus sxuznn'. 10-11
kiacchl. [laceunuk B.B., HIBenos I'.I'., Epumosa T.M. « M3a1aT€/1CTBO
«IIpocBeenue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET

bu6mmoTeka IIOK
POIII
MDBII

Sxnacc
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