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PabGouast mporpamma mo yueOHoMmy mnpenMery "buomorus" (06a30BbIi YpOBEHB)
(mpenmetHass ob6nacte "EcTtecTBeHHO-HayuHble TmpeaMeThl") (Iajee COOTBETCTBEHHO -
nporpaMMa 1o OHOJOrMM, OHOJIOTHS) BKJIKOYAET IOSICHUTENIBHYIO 3aIllUCKy, COJep:KaHue
00yueHHsI, TUTAaHUPYEMbIE Pe3yJIbTaThl OCBOSHHS IPOrPAMMBI 110 OUOJIOTHH.

[losicHuTenpHas 3amucka OTpakaeT oOlMe Lead W 3aJayd M3ydeHHs Ouoioruw,
XapaKTEPUCTHKY TICUXOJOTMYECKHX IMPEANOCHUIOK K €€ M3yYeHHIO OOydarolMMUCS, MECTO B
CTPYKType Yy4eOHOro IUlaHa, a TaKKe HOAXOAbl K OTOOpY coJepKaHHs, K OIpelesICHUI0
IUTAHUPYEMBIX PE3YJIbTaTOB.

Conepxanue o0yueHHsI PacKpbIBAET COAEPIKATENIbHbIE JIMHUM, KOTOPbIE MIpelaratoTcs
JUIsL 0053aTEIIFHOTO N3YYEHHS B K&XKIOM KJIacCe Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus.

[Inanupyemble pe3ysibTaTbl OCBOEHHS IpPOrpaMMbl IO OHOJOIMH  BKJIIOYAIOT
JMYHOCTHBIC, METAlPEeIMETHBIC pPEe3yNbTaThl 32 BECh MEPHUOJA OOYYEHHUS HAa YPOBHE CPEIHEro
o0miero oOpa3oBaHMs, a TaKKe IPEIMETHbIE JOCTHXKEHMsI OOydyarollerocs 3a KaxIbli Toj
00yueHusl.

IHosicHuTeIBbHAA 3aNUCKA.

[Ipu pazpaboTke nmporpamMmbl 0 OMOJIOTUH TEOPETHYECKYIO OCHOBY JUISl OINPEIEICHHUS
MOJIX0/0B K (OPMHPOBAHUIO COAep)KaHUS ydeOHoro mpeamera "buomorus" cocTaBuiIu:
koHentyaibHble nojoxeHuss I'OC COO o B3auMoOOyCIOBICHHOCTH LEJeH, coaep:KaHus,
pe3ynpTaToB oOydeHHsI W TpeOOBaHMN K YPOBHIO IMOJTOTOBKH BBITYCKHHUKOB, MOJIOXKEHUS 00
o0IIMX HEeNsIX U MPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBl CPEIHEro
obmiero obpaszoBanus B Poccuiickoit denepanun, a TakkKe MOJIOKESHUS O CrielH(UKe OUOJIOTHH,
€¢ 3HAUYCHUU B TO3HAHMM XUBOW MPHUPOABI U 00ECNEYEHHU CYIIECTBOBAHHS YEIOBEYECKOTO
obmectBa. CorjgacHO Ha3BaHHBIM TIOJIOKEHHUSIM OTIPE/ICTICHBI OCHOBHBIC (DYHKIIUHM MPOTrpaMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Iporpamma 1o Ouosiormu nAaeT MpeACTaBICHUE O IMeNaX, 00 o0mieil crpareruu
oOydeHHs, BOCHUTAHHUS U PA3BUTUA OOYYAIOIIMUXCS CpPEACTBAMH Yy4eOHOro IpeamMera
"buonorus", ompenenser o00sA3aTENBHOE MPEAMETHOE  COACpP)KAHHUE, €ro  CTPYKTYpY,
pacmpeieieHue MO paslielaM M TeMaM, PEKOMEHIyeMYIO TIOCIeI0BaTeIbHOCTh H3yYeHUs
y4eOHOTO MaTepualia C yYeTOM MEXIPEAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKA
00pa30BaTeNLHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTeW oOywaromuxcs. B mporpamme mo
OMOJIOTHH TaK)Ke YUYUTHIBAIOTCS TPEOOBAaHHS K IUIAHUPYEMBIM JTHYHOCTHBIM, METAIIPEIMETHBIM 1
OpeIMETHBIM pe3yjbTaraM o0y4deHHs B (OpPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-
MIO3HABATENBHON JEATEIbHOCTH/y4eOHBIX NEHCTBHI O0YYaroIUXCs MO0 OCBOCHHUIO COAEPIKaHUS
OMoJI0rNYecKoro 00pa3oBaHuUs.

B nporpamme no 6uosorun (10 - 11 xmaccsl, 0a30BbIil ypoBEHb) peaqn30BaH MPUHIUI
IPEEeMCTBEHHOCTH B HW3y4YeHUM Ouojoruu, Oiarojapss uYeMy B HeH MpocMaTpUBaeTcs
HAIpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBSI3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OPHEHTAlMi  JUYHOCTH, HKOJOTMYECKOTO  MBIIIJICHHUS,
IPEJICTaBICHUH O 3/J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouleu
npupoaHoil cpene. IloaTomy Hapsay ¢ u3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHHH KXHMBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX NMPOTEKAOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJOTMU YJEIEHO BHHUMAHHE HCIOJIb30BAHUIO MOTYUYEHHBIX
3HaHWH B TIOBCEHEBHOW JKU3HU ISl PEIICHUS TPUKIIAIHBIX 33]1a9, B TOM YHCIIe: TPOPIIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHUN  4YeJIOBEKa, MEIMKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMUA,
00OCHOBaHHS IKOJIOTHUYECKH IEIecO00pa3HOro TOBEACHUS B OKPY)KAIOIIeH MPUPOIHOH cpene,
aHau3a BIMAHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YelloOBeKa Ha COCTOSHHUE MPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHWJICHHE BHUMaHHS K MPUKIAJIHOW HAMPABICHHOCTH Y4eOHOTO
npeamera "buonorus" MpoAMKTOBAHO HEOOXOJUMOCTBIO 00ECHeUeHUs! YCIOBUI Ui pelieHus
OJTHOW M3 aKTyalIbHBIX 3a/1a4 IKOJFHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MPEeAIoIaraet
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dbopMupoBaHUe y OOyYaroIIMXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHUSM JUHAMHYHO
Pa3BUBAIOILIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHUS 3aHMMaeT BakHoe MecTo. OH
obecrieunBaeT (GopMUpOBaHHE y OOYYAIOIMIUXCS TPEACTABICHUNA O HAyYHOW KapTHHE MHPA,
pacuupsieT ¥ 000011aeT 3HaHUS O KUBOM MPHUPOJIE, €€ OTIIMYUTENIbHBIX MPU3HAKAaX - YPOBHEBOU
OpraHu3alMd M 5SBOJIIOLMHM, CO3/1Aa€T YCJIOBHS JUIsi: TO3HAHMUS 3aKOHOB JKMBOW MPHUPO/IBI,
dbopmupoBanus (yHKIUMOHATIHLHOW TPaAaMOTHOCTH, HABBIKOB 3JJ0pPOBOr0 M Oe30macHoro odpasa
YKU3HH, 9KOJIOTMYECKOT0 MBIIUICHHS, IEHHOCTHOTO OTHOILICHHUSI K )KMBOM MPUPOJIEC U YEIIOBEKY.

bonbmioe 3HaueHue OWMONOrHs HMMEET TaKXKe [UIsl PEHICHUS BOCHUTATENBHBIX H
Pa3BUBAIOIINX 33/1a4 CPEIAHETo 00IIero 0OpazoBaHus, colain3anuu odyJarommxcs. M3ydenue
Ounoaorun obecrnieunBaeT yCIIOBUS TULSI (dhopMupoBaHUs UHTEIJICKTYaJbHBIX,
KOMMYHHKAITMOHHBIX W MH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKOW KYJBTYpHI, CIIOCOOCTBYET
MHTETpaly OUOJIOrMYECKUX 3HAHUM C MPEICTaBICHUSIMH M3 APYTUX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, Xumun u reorpadun. HasBaHHBIC TONOKEHUS O TPETHA3HAYCHUH YIEOHOTO
npeamera "buosorus" cocTaBWIM  OCHOBY JUIsl ONpEISICHUS IOAXOIOB K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COACPIKAHMUS, TPEICTABICHHOTO B IPOTrPaMMe M0 OUOJIOTHH.

OT160p comepxanus yuebHoro mpenmera "buosnorus" Ha 6a30BOM YpOBHE OCYIIECTBIICH
C TIO3UIUH KYJIBTYPOCOOOPA3HOTO MOIX0/1a, B COOTBETCTBUU C KOTOPBIM O0YYaIOIUECs JTOKHBI
OCBOUTH 3HAHUS W YMEHHS, 3HAYUMbIe sl (POPMUPOBAHUS OOIIEH KYJIbTYphI, ONpeAesionne
MOBEJICHUE YeJIOBEKa B OKPY’KAIOIIEW MPUPOJIHON cpelie, BOCTPEOOBAaHHBIE B IOBCEIHEBHON
JKU3HU W TpaKTU4YecKou nesTenbHOCTH. Ocoboe MEeCcTo B 3TOM CHUCTeMe 3HaHWM 3aHUMAlOT
QJIEMEHTHI COJICPIKAHMSI, KOTOPBIC CIY>KaT OCHOBOHW It ()OPMUPOBAHUS TPEICTABICHUHA O
COBPEMEHHOM eCTECTBEHHO-HAyYHOW KapTUHE MHpa M LEHHOCTHBIX OpPUEHTALMSIX JIMYHOCTH,
CMOCOOCTBYIOIIMX TYMaHHU3aMK OMOJIOTHYECKOT0 00pa30BaHuUs.

CTpyKTypHpOBaHHE COJiep>KaHusl y4eOHOro MaTepuaia B MporpaMme Mo Ouoioruu
OCYIIIECTBJICHO C Y4YE€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHWUU 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TPUPOJIBI, O €€ YpPOBHEBOI OpraHu3ali U HBOJIIOLUU. B COOTBETCTBHHM C ATHUM B
CTPYKType ydeOHoro mpeamera "buonorus" BbIACIECHBI CIEAYIONINE COACPKATEIbHBIC JTUHUU:
"buonorus kak Hayka. Meronbl HayuyHoro no3Hanus", "Kierka kak Ouonoruueckas cucrema',
"Opranusm kak Ouosorudeckas cuctema', "CucremMa U MHOrooopasue opraHMuecKoro mmpa',
"OBomronus KUBOHW MPUPOBI", "OKOCUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTH .

Hens uzyuenusi yueOHoro mpeamera "buomorus" Ha 6a30BOM YpPOBHE - OBJIAJICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHALHOM OpraHu3alii >KUBBIX CHCTEM
pa3HOTro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 3TU 3HAHUSA /I TPAMOTHBIX JIEUCTBHI B
OTHOIIEHUH 0OBEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

JocTiokenne 1menu uzydeHus ydeOHoro mpeamera "buonorusa" Ha 06a30BOM ypOBHE
obecrieunBaeTcs pelieHrneM CIeAYIUX 3a1ay:

® OCBOEHHME OOYYArOIIMMHUCA CUCTEMbl 3HAHUN O OMOJOTHUYECKHUX TEOPHSX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBWjaX, CIYXKaluX OCHOBOW Mg (GopMUpOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTUHE MHUpa, O METOoAaX HAy4yHOro IO3HaHUf,
CTPOCHHMHM, MHOTOO0OpPa3MU M OCOOCHHOCTSIX HUBBIX CHCTEM pPa3HOTO YpPOBHSI OpTaHH3allvu,
BBIIAIOIINXCSI OTKPBITUSAX U COBPEMEHHBIX UCCIICIOBAHUIX B OMOJIOTHH;

e ¢opMupoBaHHe Yy OOyYarOIIMXCS IIO3HABATEIbHBIX, WHTEIJICKTYadbHBIX U
TBOPYECKUX CIOCOOHOCTEH B MpOIECCe aHadW3a JaHHBIX O TYTSIX pa3BUTHS B OHOJIOTHH
Hay4HbIX B3TJSJ0B, WAEM M TOAXOAOB K H3YUYEHHUIO JKHUBBIX CHUCTEM pPa3HOrO YPOBHS
OpraHU3aINH;

® CTaHOBJICHHE Yy OOYyYarOmMMUXCs OO0mIeH KyJIbTypbl, (YHKIIMOHAILHONH TPaMOTHOCTH,
pa3BUTHE YMEHUW OOBSCHATH M OIEHUBATH SBIICHUS OKPY’KAIOIIETO MUpPA XUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, TOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

e ¢opmupoBaHne 'y  OOydYamOIIMUXCS  YMEHUH  WILIIOCTPHPOBATh  3HAYCHUE
OMOJIOTMYECKUX 3HAHWM B TPAKTUYECKOW NEATEIbHOCTH YEOBEKa, Pa3BUTUH COBPEMEHHBIX
MEAUIIMHCKUX TEXHOJIOTHIA U arpoOUOTEXHOIOTHI;



e BOCHHTaHUE YOSKJCHHOCTH B BO3MOKHOCTH ITO3HAHMS YEJIOBEKOM >KUBOU MPHUPOJIBL,
HE00XOIMMOCTH OEpPEeKHOTO OTHOIICHHUS K HEeH, COOMIOIEHUS AITUYECKUX HOPM IpHU MPOBEACHUHU
OHMOJIOTUYECKHUX UCCIIEJOBAHMIA;

® OCO3HAHUE I1EHHOCTH OWOJIOTUYECKUX 3HAHUW ISl  TOBBILIEHUS  YPOBHS
HKOJIOTHYECKOM KyJIbTYpHI, 17151 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

® [pUMEHEHUE IPUOOPETEHHBIX 3HAHUW M YMEHUN B IOBCEJHEBHOW >KHU3HM IS
OLICHKH TIOCJIEJCTBUH CBOEW JESATeNIbHOCTH [0 OTHOIIGHUIO K OKpYyXaromiel cpene,
COOCTBEHHOMY 370pPOBBIO, 000CHOBAaHHUE U COOMIOIEHUE MEp MPOPUITAKTUKY 3a00ICBAHUH.

B cucreme cpemnero ooOmero oOpazoBanus "buosorus", m3ydaemas Ha 0a3z30BOM
YPOBHE, SBISETCS O00S3aTENbHBIM Yy4YeOHBIM NPEAMETOM, BXOISIIMM B COCTaB MpPEAMETHOU
obsactu "EcTecTBEeHHO-HAYYHBIC PEIMETHI".

O61ee unco 9acoB Il u3ydeHus Ouosnoruu - 68 yacos: B 10 kimacce - 34 wacos (1 gac
B Hegnento), B 11 kimacce - 34 yacos (1 gac B Henenio).

Conep:xkanue o0yuenus B 10 kiacce.

Tema 1. Buonoeus xax nHayka.

buonorus xak Hayka. CBsi3b OHOJIOTUU C OOIIECTBEHHBIMU, TEXHUYECKUMHU U IPYTHUMHU
€CTECTBCHHBIMU HayKaMmu, (Quiocodueid, 3THKOW, 3CTETUKONH M mpaBoM. Poip Ouomoruu B
dbopMUPOBaHUN COBPEMEHHOM Hay4HOI KapTUHBI Mupa. CucTemMa OMOJOTHYECKHX HayK.

Metoapl TMO3HAHHWS KUBOW TpHPOAbl (HAOMIONEHHWE, OJKCIEPUMEHT, OIHCaHuE,
u3MepeHue, kiaccupukaius, MoJIeIUpOBaHUE, CTATUCTHYECKas 00paboTKa JaHHBIX).

JeMoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H.K. Konbios, JIxx. Yorcon u ®@. Kpuk.

Tabnuup! U cxembl: "MeToIbl MO3HAHUS KUBOW IPUPOIBI".

JIaGopartopHble U MPaKTUIECKHE PabOTHI:

[IpakTnueckass pabora N 1. "Hcnonb3oBaHue pa3iuyHbIX METOJOB IPU H3YyUEHUU
OunoJoruuecknux o0BHEKTOB".

Tema 2. JKusvie cucmemul u ux opeanu3ayusl.

XKusble cuctempl (OMOCHCTEMBI) KaK MpeAMeT u3ydeHusi Oumonoruu. OTiauuue >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CpoiicTBa OuocucteM U HX pa3HooOpa3ue. YPOBHU OpraHM3allud OHOCHUCTEM:
MOJIEKYJIIPHBIA,  KJIIETOYHBIM,  TKAHEBbIM, OPraHM3MEHHBI,  MOMYJISUHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTHYECKH), OMOC(hepHBIH.

JeMoHcTpanmu:

Tabmuupel u cxempl: "OCHOBHBIE MPU3HAKU XHU3HU", "YPOBHHM OpraHu3aluM >KUBOU
npupobl".

Ob6opynosanue: Moaens Monekynsl JJHK.

Tema 3. Xumuueckuii cocmag u cmpoenue Kiemku.

XUMUYECKUH  COCTaB  KIETKA.  XUMHYECKME  JJIEMEHTBl:  MaKpOdIJIEMEHTHI,
MHUKpO3JeMEHTHI. Bosia 1 MUHepasbHbIE BEIIECTBA.

@DyHKIIMM BOJABI U MHMHEPAIbHBIX BElIECTB B KieTke. llopnepxanue ocMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoeHHe O€lIKOB. AMHHOKUCIOTBI - MOHOMEpPBHI OENKOB.
He3ameHnuMmble 1 3aMEHMMbIE aMHUHOKHUCIIOTBI. AMUHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpBI
O0enKoBOM MOJIEKYyNbl (TIepBUYHAs, BTOPHYHAs, TPETUYHAs W YETBEPTUYHAS CTPYKTYpa).
XuMudeckue cBoicTBa 0enKkoB. bruonorndyeckne GyHKIMN OEITKOB.

depMeHTHI - Ouojoruueckue karanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBINA LEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butammubl. Omianuus  ¢GEepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuibl (TaOKo3a, pubo3za U Je30kcupubo3a), aucaxapHjbl
(caxaposa, JlakTo3a) M MoOJUcaxapuabl (Kpaxmall, TJIMKOTeH, LeJUIono3a). buonornueckue
(GYHKIIUH YTIIEBO/IOB.



Jlunuaer:  Tpurnaumnepuabl, dochomunuapl, crepousnbl. [ 'uapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckne GyHkumu nunuaoB. CpaBHEHUE YTIIEBOJIOB, OCIKOB U JIMIUIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxnennosbie kucnorsl: JJHK wm PHK. Hyxneoruabl - MOHOMEpBI HYKJIEHHOBBIX
kucioT. Ctpoenue u Gpynkiuu JJHK. Ctpoenne u ¢pynkiun PHK. Buast PHK. AT®: crpoenue
U QYHKLUH.

Murosorusa - Hayka o kierke. KinetoyHass teopus - mpuMep B3aMMOICHCTBUS UICH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI N3yUEHUS KIICTKH.

Knerka kak wnenoctHass >xuBas cuctema. OOIMe NpPU3HAKM KIETOK: 3aMKHYTas
HapyxHast MeMOpana, moJsiekynbl JJHK kak renernueckuil annapar, cucrema CUHTe3a Oenka.

Tunbel kieTok: sykapuoTHdeckas M INpokapuoTHueckas. OCOOEHHOCTH CTPOCHHs
npokapuoTuyeckoi kieTku. Kierounas crenka 6aktepuii. CTpoeHHE SyKapHOTHYECKON KIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIIBHON, )KHUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KJIETOYHAsl CTEHKA, TNIMKOKAIUKC, UX (YHKIUH.
[Tna3matnueckass memOpaHa, ee cBoilctBa M (yHKkuuu. llurtoruiasmMa u ee OpraHoUbI.
OnnomemOpanubie opranouasl kietku: IIIC, anmapar ['onbmxu, 1mzocomsl. [lomyaBroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPHUH, IIacTuiabl. IIpomcxoxneHne MUTOXOHIPUHA U IUIACTHI.
Buner mitactun. HememOpaHHbIe OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOYHBINA EHTP, EHTPUOIH,
PECHUYKH, KTyTUKU. DyHKIMN OPraHOMA0B KIETKU. BKitoueHus.

Anpo - perynaropHbiii ueHTp KkieTku. CTpoeHue szapa: sjiepHas 0001104Ka,
KapHuoIlUla3Ma, XpOMATHH, SIAPBIIKO. XpPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JlemoHcTparuu:

[loptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkusuc, P. ®panknun, K.M. bap.

Huarpammbl:  "Pacnpenenenne XHMMHYECKHUX JJIEMEHTOB B HEXHBOW mpupoze",
"PacnipenenieHne XUMHUYECKUX JIEMEHTOB B KUBOU npupoje".

Tabmuubt n cxemsl: "[lepuognyeckas tabnuna XuMU4YecKux snemeHToB", "CtpoeHue
Monekynbl Boasl", "buocunres 6enka", "Crtpoenue momnekyinbl 6enka", "Ctpoenue depmenta",
"Hyxneunosbie kucinotsl. JJHK", "Crpoenne monekynsl AT®", "CtpoeHue 3ykapuoTHYECKOM
knetkn", "Crpoenue >xuBoTHOM KieTku", "CrpoeHme pacturenbHoM kietku", "CrtpoeHune
npokapuotruyeckoit kierku", "Crpoenue sapa kiaetku", "Yraesonsl", "Jlunuasr".

OG6opyoBaHKe: CBETOBOH MHMKPOCKON, 000pyJ0BaHHE Ul NPOBEIEHUS HaOIIIOECHUH,
M3MEpPEHM, SKCIEPUMEHTOB, MHUKpPOIIpenapaThl pPacTUTENbHBIX, )KUBOTHBIX M OaKTepHUaJbHBIX
KJIETOK.

JlaGopaTopHbIe U TIPaKTUYECKHE PAaOOTHI:

JIaGoparophnas pabora N 1. "M3yueHune kaTaqauTHUECKOW aKTHBHOCTU (epMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanassl)".

JIaGoparopnas pabora N 2. "N3ydyeHue CTpOeHHUs KJIETOK PACTECHHH, *XKMBOTHBIX MU
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U ux onucanue".

Tema 4. JKuzneoeamenbHocmo KiemkKu.

Ob6meH BemiecTB, WJIM MeTabOIM3M. AccUMUIAIMS (IUlacTUYeCKuil oOMeH) u
JUCCUMUIIALIUSA (FHEPreTHYECKUil OOMEH) - IBe CTOPOHBI €IMHOT0 Ipoliecca Meradonausma. Ponb
3aKOHOB COXPAHEHHs BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tumnbl oOMeHa BemecTB: aBTOTPOGHBINA U rereporpodHbiil. Ponb ¢pepmeHTOB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

®otocunte3. CperoBas W TeMmHOBass (a3bl ¢orocuHTe3a. Peakuuu QoTocuHTE3A.
D¢ dexTuBHOCTL (hoTOCHHTE3a. 3HaUEeHHUE (POTOCUHTE3a I KU3HU Ha 3emuie. BiusiHue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHMA.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepru. 3HaYCHUE XEMOCHHTE3a ISl J)KU3HU Ha
3emuite.



DHepreTuyeckuii oOMEH B  KJIETKe. PaciieruieHwe BEImIeCTB, BBIJCICHUE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTarlbl 3HepreTndeckoro oomena. [ nmukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peaknun matpuunoro cuHTe3a. ['eHernueckas uHpopmanms u JHK. Peammzarus
reHeTH4ecKoil mHpopMauu B Kietke. I'eHeTnyeckuii ko U ero cBoiictBa. TpaHckpumms -
MatpuuHbld cuHTe3 PHK. Tpancmsius - 6uocunTes Oenka. Dtansl Tpancasuuu. KonupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexnerounsie ¢opmbl xku3Hu - BUpychl. Mcrtopus otkpeituss Bupyco (JI.U.
WBanoBckuii). OCOOEHHOCTH CTPOSHUS W KU3HEHHBIN UK BUPYcOB. bakTepnodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€Mble BUpycaMu. Bupyc umMmmyHoepuimra yeaopexa

(BHUY) - Bozoymurens CIIM[la. OOpaTHas TpaHCKpUIIIUsS, peBepTa3a W HWHTETpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHHIMA.

JeMoHcTpanuu:

[Toptpetsr: H.K. Konsuos, [I.1. UBanosckuii, K.A. Tumupsses.

Tabmuust w  cxembl: "Tunel nuranus", "Mertabonusm", "Mwutoxonapus",

"Oueprernyeckuit oomen", "Xmopomnact", "®orocunres", "Crpoenue HHK", "Crpoenue u
¢ynkunonupoBanue rena”, "Cunres 6enka", "I'enernueckuii koxa", "Bupycs", "baktepuodaru”,
"Crpoenue u xxu3HeHHbIN 11K BUpyca CIIM/la, 6akrepuodara”, "Permkanus JJHK".

Ob6opynoBanue: moaenu-anmmkanuu "Y nsoenue JJHK u tpanckpunuus", "buocunres
oenka", "Crpoenue kinetku", Moaens cTpykTypsl JJHK.

Tema 5. PasmHoocenue u uHOUBUOYANbHOE PA3GUMUE OP2AHUIMOS.

Krnerounslif 1uKi, WM KU3HEHHBIN UK kieTku. MHTepdasza u muros. IIpouecchl,
npoTekaromue B uHTepdaze. Perumkanus - peakums marpuunoro cuHtesa JHK. Crpoenue
XxpoMocoM. XpOMOCOMHBIA HAOOp - KapUOTHUIl. J[MIJIOUIHBIA W TalJOUTHBIM XPOMOCOMHBIE
HaOopbl. Xpomatusl. Llutonoruueckue OCHOBBI pPa3MHOXKEHHS U MHIUBUIYaJIbHOTO PAa3BUTHS
OpTaHU3MOB.

Henenue xnerku - muro3. Craguu murtosa. Ilponeccsl, nmpoucxonsiue Ha pazHbIX
CTaauAX MUTO3a. buonornueckuii CMbICI MUTO3A.

[IporpamMmmMupyemas rudesnp KJIETKH - allonTo3.

@opMbl Pa3MHOXKEHHUS OpPraHuM3MOB: Oecrosioe M mojoBoe. Buapl OGecnosoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJlBOe, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHUeE,
BETE€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHUpPOBAaHME OPraHM3MOB, €r0 3HAYEHUE IS
CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYHUSA OT OECIOI0ro.

Metios. Cranuu meitosa. [Iporeccel, mpoucxoasiue Ha cTaausx menosa. [loBenenue
XpoMmocoM B Meiio3e. Kpoccunrosep. buosnornueckuii CMbIC U 3HAUEHUE MEH03a.

I'amerorenes - mponecc 00pa30BaHUs MOJIOBBIX KJIETOK Y )KMBOTHBIX. [1010BbIE JK€Te3bI:
ceMeHHHUKU U snyHuKU. OOpa3oBaHHe M pPa3BUTHE IMOJOBHIX KIETOK - TaMmeT (CHepMaTo30HI,
AWILIeKJIeTKa) - crepMaToreHes MW ooreHe3. (OcoOEHHOCTH CTpPOEHHUs SHLEKIeTOK U
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

NunuBunyanbHoe pa3BuTue (OHTOTEHE3). DOMOPHOHAIBHOE pPa3BUTHE (IMOPHUOTEHE3).
Otanbl SMOPHOHATBHOTO Pa3BUTHUS Yy MO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHWE, TacTpyJsaIus,
opranoretes. [loctamOproHanbHOe pa3BuTHE. THUMBI MOCTIMOPHOHATBHOIO PA3BUTUS: MPSIMOE,
HenpsiMoe (TIMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKJICHHBIC YPOJICTBA.

Poct m pazButue pacreHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,
CTaJIMU PA3BUTHUS.

JleMoHCTpanuu:
Tabmuupt u cxemsl: "®opMbl pa3MHOKEHHUST opraHu3MoB", "J[BOWHOE OII0I0TBOPEHUE
y LBETKOBBIX pacTeHuil", "BereratuBHoe pa3MHOxeHue pacreHuil", "JleneHune kieTku

Oaxtepuii”, "Crtpoenue mnonoBbix KieTok", "Crpoenue xpomocomsl", "Knerounsit nuxi",



"Permmukamua JITHK", "Mwuto3", "Meiio3", "lIpsmoe u Henpsimoe pazutue", "['amerorenes y
MJICKOIMMTAIOMINX U YesioBeka", "OCHOBHEIC CTaAuN OHTOTeHEe3a" .

O6opynoBaHMe: MUKPOCKOI, MUKponpenaparbl "CrnepMaTo30uabpl MICKOMUTAIOMIET0",
"Sitnexnerka muekonuTaromero”, "Kapuokrnnes B KJIeTKax KOpelika Jiyka', MarHuTHasi MOJIEIb-
anmmukanus "lenenune knetku", monens JIHK, Mmoxens Metadaznoit XpoMOCOMBI.

JIaGopaTopHbIe U MTPAKTUIECKHE PAOOTHI:

JlaGopaTtopHas pabora N 3. "HaGmronenne MuTO3a B KIIETKaX KOHYMKA KOpPEIIKa JyKa
Ha FOTOBBIX MUKpoIpemnaparax'.

JlaGopatopHas pabora N 4. "N3ydeHue CTpOEHHUS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpoIpenaparax'.

Tema 6. Hacnedcmeennocmo u u3MeH4UBOCMb OP2AHUZMOS.

[Ipenmer u 3amaum reHetuku. Mcropus pasBuTHs reHETHMKH. Poip LUTONOrMH U
SMOPHOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiag poccuiickux u 3apyOexHbIX YYEHBIX B pa3BUTHE
TeHETHUKU. MeTOoIbl TEeHEeTUKH (THOPHIOJIOTUYECKUHM, HUTOTEHETHYCCKHA, MOJIEKYJISIPHO-
reHetuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTndyeckasi CHUMBOJIMKA, UCTIOJIb3yeMasl B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTM  HAcCJIeIOBaHWsS [PU3HAKOB, YycTaHOBIeHHble [. MeHnaenem.
MonoruOpuaHoe CKpenBanue. 3aKoH equHo00pa3us THOpUI0B repBoro noxosienus. [Ipasumno
JOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JurubpunHoe CckpemMBaHue. 3aKOH HE3aBUCHMOTO HACJIEOBAHHS PHU3HAKOB.
[{uTOoreHEeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHHS. AHATU3WPYIONIEE CKPEIIUBAHHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIsl ONIPEIeICHHs TEHOTUIIA OCOOU.

CuemnieHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana no cuHerieHHOMY
HacJe10BaHUIo TeHoB. HapylieHue cuenyieHnsi TeHOB B pe3yjibTaTe KPOCCHHIOBEpa.

XpOoMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTHUEeCKHEe KapThI.

I'enetuka nona. XpoMOCOMHOE ONpeeIeHUE M0JIa. AYyTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMmeTHbie opraHu3mbl. HacnmemoBaHue TPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3menunBocTh. Buabsl M3MEHUMBOCTH: HEHACJIEACTBEHHAsh M HacJeACTBEHHas. Poib
cCpeapl B HEHACJIEICTBEHHOH  M3MEHYMBOCTH.  XapaKTEepUCTUKa  MOAU(PHUKAIMOHHON
W3MEHYMBOCTH. BapuwanyoHHBIA psii M BapualMOHHAas kpuBas. Hopma peakumu mnpusHaKa.
KonuyecTBeHHblE M  KAaueCTBEHHbIE MpPHU3HAKM U MX HopMma peakuuu. CBoiicTBa
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH.

HacneacrBennas, W reHOTUIIMYECKas, M3MEHYUBOCT. Komb6unatuBHast
M3MEHYMBOCTh. Melo3 M TOJOBOM MpOLEcC - OCHOBA KOMOWHATMBHOM HW3MEHYHBOCTH.
MyTannonHass u3MeHUUBOCTh. Kimaccuukanusi MyTaiuii: reHHble, XpOMOCOMHbBIE, T€HOMHBIE.
Yactora m mnpuyuHbl MyTanuii. MyTareHHble (GakTopbl. 3aKOH TOMOJIOTHYECKHUX PSIOB B
HaciencTseHHou nsMenunsocty H. .M. Basuiiosa.

Buesinepnast HacieICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uvenoBeka. Kapumorun udenoBeka. OCHOBHBIE METOJIbI T'€HETHUKH YEJIOBEKa:
TE€HEATOTUYECKUM, OJIM3HEIOBBIM, IUTOTCHETHYECKUN, OUOXMMUYECKUN, MOJIEKYJISIPHO-
reHeTuyeckuid. CoOBpeMEHHOE ONpe/iesieHHe TEeHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTHUIUPOBaHKUE, B TOM yucie ¢ nomompio [1[P-anamms3a. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OoNie3HH, OONE3HM C HACIEACTBEHHOH  MpPeapacloioKEHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaThdeckue | TeHepaTuBHbIE MyTanud. CTBOJOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBAHUE. 3HAUCHHWE MEIUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICYUEHUU TeHETUIECKIX 3a00JIeBaHUH YeTOBeKa.

JeMoHcTpanuu:

[Toptpetsl: I'. Menpaens, T. Mopran, I'. ne ®pus, C.C. YerBepukos, H.B. Tumodees-
Pecoscknii, H.I1. BaBuiog.



Tabnuip! 1 cxembl: "MOHOTHOpUIHOE CKPEIIMBAHUE U €T0 IIUTOTeHETHYECKass OCHOBA'",
"3akOH pacuIeIUIEHUss MU €ro LHUTOreHeTHYeckas oOcHoBa", "3akoH 4YHCTOTHI ramer",
"lurubpugnoe ckpemuBanue”, "lluToMOTHYECKHE OCHOBBI JUTHOPHUIHOTO CKpEIIMBaHUsA",
"Meiio3", "B3aumMopeiicTBue amienbHbIx reHoB", "I eHeTnyeckne KapThl PaCTEHH, dKUBOTHBIX U
yenoBeka", "I'enernka mosa", "3aKOHOMEPHOCTH HACIEIOBaHMS, CLEIUICHHOTO C MoJioM",
"Kapuotunbel denoBeka U KHBOTHBIX", "Bumet w3meHunmBoctH", "MoaudukannoHHas
n3MeHunBOCTh", "HacnenoBanue pesyc-dakrtopa", "['eHeTmka rpymm kpoBu", "MyTanmoHHas
U3MEHYHUBOCTB".

O6opynoBanue: MojaenH-ammuMkanuu "MoHoruOpuaHoe ckpemuBanue”, "HemnomHoe
nomuHupoBanue", "Jlurubpugnoe ckpeumBanue”, "llepekpecT XpoMocoMm'", MHUKPOCKON U
Mukpornpenapar "Jpo3oduna" (Hopma, MyTaruu GopMbI KpBUILEB M OKpPacKu Tela), repoapuit
"T"opox noceBHOI1".

JlaGopaTopHble U MpaKTUUYECKHE PabOThI:

Jlaboparopnass pabora N 5. "U3ydenwe pe3ynbTaTOB MOHOTHOPUIAHOTO H
JUTHOPHUIHOTO CKPEIUBaHUS Y Apo30(duiibl Ha TOTOBBIX MUKpoIIpenapaTax".

Jlaboparopnass pabora N 6. '"HM3yuenue wmMoau(UKAIMOHHOW WM3MEHYHUBOCTH,
MOCTPOCHUE BapHALIMOHHOTO Psiia U BapHAIlMOHHOW KpUBOil".

JlaGoparopnass pabora N 7. "Ananmu3 wMyrauuid y Apo30QMiIbl Ha TOTOBBIX
MUKponpenaparax'.

[IpaxTuueckas padora N 2. "CocraBieHue U aHaJIU3 POJIOCIIOBHBIX YyeIoBeKa'.

Tema 7. Cenexyus opeanuzmos. OcHobl OUOMEXHOI02UM.

Cenekuusi Kak HaykKa U IpolLecc. 3apoKJI€HUE CEIEKUUU U JOMECTHKalus. YdeHue
H.W. BaBunoBa 0 meHTpax MPOUCXOXKIEHUS U MHOrooOpasus KyJIbTYpHBIX pacTeHui. L[eHTpbI
IIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIIMU. MacCcoBbIi U MHAUBHUIYaIbHBIH OTOOPHI B CENEKIIUU
pacTeHuil u )kuBOTHBIX. OlleHKa 3KcTepbepa. biIM3KOpoACTBEHHOE CKpEllMBaHUE - UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas Cuia.
HepoactBennoe ckpemuBanue - aytOpuauHr. OtnaneHHas TUOpPUAM3AIUMA M €€ YCIEXH.
HckyccTBeHHBI MyTareHe3 M IMOJTY4YeHHE TMOJIHUILTIONA0B. JIOCTH)KEHUS CEJeKIUU PACTCHHIHA,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorus kKak OTpacib NPOU3BOACTBA. ['€HHas MH)KEHEpHs. OTambl CO3JaHMS
pexomOunantHoit JIHK um Tpancrensnsix opranu3moB. Kierounas unxenepus. Knetounsie
KyJbTYPbl. MUKPOKJIOHAJIBbHOE Pa3MHOXKEHUE pacTeHUH. KIOHNpOBaHNWE BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHEe M d3Thyeckue mnpoodnembl. I'MO -
TFeHEeTUYECKU MOJAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToptpersr: H.M. Basunos, 11.B. Muuypus, I'.J[. Kapnieuenko, M.®. lBaHos.

Tabmuipl 1 cxeMbl: kapta "LIeHTpBl MPOMCXOXKAEHHUS M MHOT000pas3usi KyJIbTYPHBIX
pactennii”, "[lopoasl nomamHux XkUBOTHBIX', "CopTa KynbTypHbIX pacTeHuil", "OtTnaneHHas
ruopunmzamus”, "Paborer akagemumka M.D. HWeawoma", "l[lomummoumusa", "OOBEKTHI
6uotexHonorun", "Kierounsle KyiabTypbl U KioHUpoBaHue", "KoHCTpyunpoBaHue M mepeHoc
TEHOB, XpOMOCOM".

Ob6opynoBaHue: MyJIsSKH IJI0JIOB U KOPHEIUIOAOB AMKHX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii "CenbCKoX03s1iICTBEHHbIE pacTeHHs "

JIaGopaTopHble U MpaKTUYECKue paboThI:

Okckypeust "OCHOBHBIE METOJbI U JOCTH)KEHHUS CEJIeKIMU PAaCTeHUN U JKUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHIMIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WM HAYYHOT'O IIeHTpa)".

Conep:xanue o0yuyenus B 11 kinacce.
1 yac B Henento, Bcero 34 yaca, U3 HUX 2 yaca - pe3epBHOE BpeMs
Tema 1. Deonroyuonnas buonocus.



[Ipennochuik BOZHMKHOBEHUSI SBOJIOIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPHUS U €€
MecTO B OMOJIOTHH. BinsiHUE 3BOMIONMOHHOIN TEOPUH HA pa3BUTHE OMOJIOTHU U IPYTHUX HayK.

CeugerenbcTBa 3BoMtOLMM. IlaseoHTOIOrMUECKUE: MOCIEN0BATEILHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTMYECKOH JIETOIUCH, TIepexoaHbie (opMbl. bruoreorpaduueckue: cxoiacTBo
U paznuuue GayH u Gpop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOrMYECKHE: CXOACTBA U pa3iuyuns 3MOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHMTEIbHO-aHATOMUYECKHE: T'OMOJIOTUYHBIE, AHAJIOTUYHbIE, PYJAUMEHTApHbIE OpIaHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomonmonHas teopus Y. [lapBuna. Ilpeamnochulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBIOKylime Cuibl 3BOJIIOLMU BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IIpH
OTPaHUYEHHOCTH PECYpCOB, HEONpEeNCHHAas H3MEHUYUMBOCTh, OOpr0a 3a CylIecTBOBaHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bosonnu (CTD) u ee OCHOBHbIE MOJIOKEHUS.

Muxpossosronust. [Tomynsanus kak e1uHUIa BUAA U SBOJIIOLIUU.

JBwxkytue cuitbl ((HakToOphl) BOJIONKK BHIIOB B TIpHUpoae. MyTallMOHHBIN TPOIECC H
KOMOMHATUBHAs M3MEHUYMBOCThb. IlomynsuuoHHble BONHBI W Jpeid reHoB. M3omsauus u
MUTpausl.

EcrecTBenHbIil 0TOOp - Hampapistomuil Gaxkrop 3Bomouun. Popmbl €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHM3MOB  Kak  pe3yiapTar  3Bomouud.  Ilpumepsr
nprucnoco0IeHni y opranu3MoB. ApoMOp(O3bl U UANOAIANTALINH.

Bun u Bupoo6pazoBanue. Kpurtepuu Buzma. OcHOBHBIE (GOpPMBI BHI000pa30BaHMUSL:
reorpauueckoe, 3K0JI0rHuecKoe.

Makpossosmronust. @opMsl 3BoMOLMHK: pUIeTHYECKas], TUBEPreHTHas, KOHBEpreHTHas,
napajuienpHasi. HeoOpaTuMocCTh 3BOMIOIMH.

[IpoucxoxkaeHue  OT  HECHEIMAIM3UPOBaHHbIX  IpelnkoB.  Ilporpeccupytomas
crenuanu3anys. AjganTuBHas paauaus.

JlemoHcTpauu:

[optpetsr: K. Jlunneit, JK.b. Jlamapk, Y. Hapsun, B.O. Koanesckuii, K.M. bap, D.
I'exkens, . Mromnep, A.H. Cesepuos.

Tabmumer u  cxemsl: "Pa3zButue opranumdeckoro mupa Ha 3emie", "3aponblmiu
MO3BOHOYHBIX JKMBOTHBIX", "Apxeontepukc', "®opmbl O60pbObl 3a cyliecTBoBaHuUE",
"EcrectBennbii  oTOOp", "MHOrooOpasume coptoB pacteHuit", "MHoroobpasue mopoa
KUBOTHBIX ", "Tlomymstyun", "MyTannoHHast U3MEHUYUBOCTB'", "Apomopdo3ssr",
"Unnoamantamuu", "OOmas nereneparus”, "JIBwkymme cuibl sBomonuu”, "Kapra-cxema
mapuipyta nyremectBus Y. Jlapsuna", "bopsba 3a cymiectBoBanue", "llpucnocoGneHHOCTh
opranusmoB", "I'eorpaduueckoe Bugoodpazopanue", "Ixogornueckoe BUI000pa3oBaHue".

OO6opynoBaHMe: KOJUIEKIMSI HACEKOMBIX C pPAa3JIMYHBIMM THUIAMU OKpAackd, Habop
IUIOZIOB U ceMsiH, Koyekuus "IIpumepsl 3alUTHBIX MPUCIIOCOOIEHUHM y JKMBOTHBIX'", MOJEIh
"OCcHOBHBIE HampaBieHus s3Bomonuu”, oObemHas Mojens "CTpoeHue TOJOBHOTO MO3ra
MO3BOHOYHBIX".

buoreorpaguyeckas kapra MHupa, KOJUIeKIHs "@OpPMBI COXPAaHHOCTH HMCKOIAEMbIX
KUBOTHBIX M pacTeHui", monens anmmkanus "[lepekpect xpomocom'", BIaKHBIE IpenapaThl
"Pa3zButue Hacekomoro", "Pa3surue narymku", mukponpenapat "pozodpmia" (Hopma, MyTauu
(GOpMBI KpPbUIbEB U OKPACKH TEJA).

JIaGopaTopHble U MpaKTUYECKue paboThI:

JlabopaTtopHas padota N 1. "CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO".

JlaGoparopnass pabora N 2. "Omnwucanue mnpucrnocoOJIEHHOCTH OpraHu3sMa U ee
OTHOCHUTEIIBHOIO Xapakrepa'.

Tema 2. Bo3nuxnogerue u pazsumue JdcusHu Ha 3eme.



JloHayuHble  OpEACTaBICHHMS O  3apOXKJICHMHM O ku3HUM. HayuHble  rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emie: abMOoreHe3 M MaHCHepMHs. XUMHUYECKas SBOJIOLUS.
AOUOTEHHBI CHHTE3 OPraHWYeCKUX BEIIEeCTB W3 HEOPraHWYEeCKUX. ODKCIHEPUMEHTaIbHOE
MNOATBEPXKICHNE XMMUYECKOH »HBoMoIUH. HadanbHble 3Tambl OHOJOTUYECKOH HSBOJIOLUH.
I'mnore3a PHK-mupa. ®opMupoBanne MeOpaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKJIETKH.
[TepBble KIeTKU U UX 3BOIOLUA. DOPMUPOBAHUE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.

Pazputne >xku3Hum Ha 3emsie 1Mo s3paM U nepuogaMm. Karapxel. Apxeiickas u
nporepo3oiickast 3pel. [laneo3oiickas spa U ee NEPHOJbl: KEMOPHUICKUN, OpPJTOBUKCKHUH,
CUITyPUHCKUH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3o30iicKas 3pa U €€ IepUOobl: TPUACOBBIN, OPCKH, MEJIOBOM.

Kaiino3zoiickas 3pa 1 ee nepuoibl: MajieOreHOBbINA, HEOT€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTepucTuKa KiIuMara M Ie0JIOTMYeCKUX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuidl u KUBOTHbIX. [losiBieHue,
pacuBET U BHIMUPAHUE TPYIII )KUBBIX OPIraHU3MOB.

Cucrema  OpraHM4yeckoro Mupa Kak  oOTpaxeHue  3Bojarouud. OCHOBHbIE
CUCTEMATUUYECKUE TPYIIbI OPIaHU3MOB.

OBOJIIOLIMSL  YeJIOBEKAa. AHTpPONOJIOTMS KakK Hayka. Pa3BUTHEe mNpencTaBlIeHUNA O
IIPOUCXOXKACHNUN YesloBeKa. MeTo/ibl 3yueHus: anTpororese3a. CxoAcTBa U pa3indusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMAaTUUYECKOE MTOJIOKEHUE YEJIOBEKa.

JBuwxymue cuibl (paxTopel) aHTpororeHesa. HacnencTBeHHas H3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpyda, MBILIUICHUE,
peub.

OCHOBHBIE CTaJMU U BETBU SBOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, YEI0BEK yMEIbIii,
Yenosek mnpaAMmoxondamuii, YemoBek HeaHaepTanbCKui, YenoBek pasymublii. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JIACTh PaCHpPOCTpaHEHUsI, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIEC OOJbIIINE PAChl: €BPOIEOU IHAs (€Bpa3uiicKasi), HETPO-
aBcTpajiouJiHas  (PKBaTOpUAIbHAsA), MOHIOJOWJHAs  (a3uaTrcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENeH YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanuu:
[Moptpetsr: @. Penn, JI. Ilactep, A.W. Onapun, C. Munep, I'. FOpu, Y. JlapBun.
Tabmuier #u cxembl: "BosuuknoBenne  ComHeunod — cuctembl", "PasButue

opranuueckoro mupa", "PacturtenpHas knerka', "JKusotHas knerka", "llpokapuormueckas
kierka", "CoBpeMeHHas cucTeMa opraHudeckoro mupa', "CpaBHEHHE aHATOMMUYECKHUX 4YEpT
CTPOCHHUSI YeJIOBEKAa M 4eloBeKOOOpa3HbIX 00e3bsiH", "OCHOBHBIE MECTa MaJCOHTOJOTUUECKHUX
HaXOJO0K IIPEIKOB COBPEMEHHOTrO uenoBeka", "/IpeBHeimne moau", "pesuue moau", "llepsoie
coBpemenHsbIe moau", "UenoBeueckue pachr'.

Ob6opynoBanue: Myisku "[Ipoucxoxkaenue dvenoBeka" (OIOCTBI aBCTPaJIONMUTEKa,
MUTEKAaHTPOIa, HEaHJepTalblla, KPOMaHbOHIIA), CIENKHU WIN M300pakeHHs KaMEHHBIX OpYIuil
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4ommepsl, pyOuna, ckpebia), reoXpoHoioruyeckas tadiauna,
Kosutekuus "®@opMbl COXPAaHHOCTH MCKOIMAEMBbIX )KMBOTHBIX U pacTeHUM".

JIaGopaTopHble U MpaKTUYECKue paboThI:

[IpakTrueckas padorta N 1. "M3yueHne ncKomaeMpIX OCTATKOB PACTEHHUI M )KUBOTHBIX B
KOJUIEKIMAX".

DKckypeus "DBOMIONKS OpraHMYecKoro Mupa Ha 3emse" (B €CTeCTBEHHO-HAYUHBIN WIIH
KpaeBequecKuil My3en).

Tema 3. Opeanuszmwvl u oOKpysHcaowas cpeod.

OKojorus Kak HaykKa. 3ajadyd M pas3lieibl dKOJOTruu. MeToabl HIKOJIOTMUYECKHUX
UCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUSI  OpPraHU3MOB:  BOJHAs, HA3eMHO-BO3JYIIHAs, IOYBEHHA,
BHYTpUOpPraHU3MEHHasl.



Oxonorndeckue daktopel. Knaccudukamus sKog0rudeckux (HakTopoB: aOHMOTHUYECKHE,
OMOTHUYECKUE U aHTPONOTreHHbIC. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.

Ab6uotnyeckue (akTOpbl: CBET, TEMIEparypa, BIAXHOCTh. DOTONEPUOIU3M.
[TpucnocoOieHus OpraHu3MoB K JEHCTBUIO aONOTHYECKHX (paKTOPOB. bruojgornueckue puTMel.

buotnueckue Qaxtopel. Buasl OMOTHYECKMX B3aMMOJCHCTBHUI: KOHKYpEHIUS,
XUIIHAYECTBO, CUMOMO3  ero ¢opMebl. [lapazutusm, koomeparus, MyTyalin3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMeEHCaIU3M, HeHTpaau3M. 3HaueHue OUOTHYECKUX
B3aMMOJICHCTBHI JIJIsl CYIIIECTBOBAHUSI OPTAHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU Momysiuuu. OCHOBHbIE IMOKa3aTeld MOMYJIALUN:
YUCJIIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEPTHOCTb, NPHUPOCT, MuUrpanus. JuHamuka
YHUCIIEHHOCTH TMOMYJISINY U €€ PeryJsaiusl.

JeMoHcTpanuu:

[Toptpetsr: A. I'ym6onbar, K.®. Pynbe, D. ['ekkenp.

Tabnuusl u cxemsl: kapta "[Ipuponnsie 30161 3emin", "Cpenbl 0OUTaHUS OPraHU3MOB",
"®oronepuoguszm", "llonmymsuuu", "3aKOHOMEPHOCTHM pOCTa YHUCICHHOCTH MOMYJISIUU
uHpy3opun-Tyensku", "Tlumessie nenu".

JIaGopaTopHble U MIPaKTUIECKHE PabOTHI:

Jlaboparopuast padota N 3. "Mopdonornueckne 0COOCHHOCTH PACTCHHA M3 Pa3HBIX
MecT obutanus".

JlaboparopHas pabota N 4. "BiusHue cBeTa Ha pOCT U Pa3BUTUE YSPCHKOB KoJieyca'.

[Ipaktnueckass pa6ora N 5. "I[lomcyer MIOTHOCTH MOMYJSIMN pPa3HBIX BUIOB

pacteHuit".
Tema 4. COO6W€CWZ€G u dKoJlocudecKkue cucmemal.
CoobmecTBo  opraHu3mMoB - Ouomeno3. CTpykTypsl OuomeHo3a: BHUIOBasd,

IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okosorudeckre cuctembl (9kocuctembl). Ilonstue o0 skocucTtemMe M OHOreoleHO3E.
@OyHKUMOHANIbHbIE KOMIIOHEHTbl 3JKOCHUCTEMbI: IPOJYLEHTbI, KOHCYMEHTBI, PpEAYLEHTHI.
KpyroBopor BemecTB M TOTOK SHEPIHU B IKOcUcTeMe. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumieBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCUCTEMbI: Ouomacca,
OPOAYKIMS. DKOJOTMYECKHE IMUPaMHAbL: TMPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoicTBa
HKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALMS, pazBuTue. CyKueccus.

[IpupoaHble 3KOCUCTEMBI. DKOCHCTEMBI 03€p M pEK. ODKOCHCTEMa XBOWHOIO WIH
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOINOTeHHBIE IKOCUCTEMBI. ATPO3KOCUCTEMBI. Y pOoskocucTemsl. bruonornueckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaznooOpasue  kak  dakrop  ycroWumBocTH  dKocucteM.  CoxpaHeHue
OMOJIOTMYECKOro pa3Hoo0pa3us Ha 3emIe.

VYuenne B.M. Bepuaackoro o 6uocepe. I'panuiipl, coctaB U CTpyKTypa Ouocdepsl.
Xusoe BemecTBO U ero QGyHkuuu. OcoGeHHOCTH OHoc(epbl Kak II00aJbHONH 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BeliecTB ¥ OMOr€OXMMHUYECKHE IUKIBI 3JIEMEHTOB (yriepoja, a3ora).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBO B Ouocdhepe 3emsn. AHTpPONOreHHble H3MEHEHHs B Ouocdepe.
['moGasbHBIEC PKOJIOTHYECKHUE TTPOOTIEMBI.

CocymecTBoBaHue NpupoAbl M uenoBeuecTBa. CoxpaHeHHe OMOpa3zHOOOpa3Hs Kak
OCHOBa ycroiunBocTH Ouocdepbl. OCHOBa pPALMOHAIBHOIO YINpPaBICHUS HPUPOAHBIMU
pecypcamMu U UX UCTOb30BaHue. JIOCTHXKEHHs OMOJIOTMH U OXpaHa MIPUPOIBL.

JeMoHcTpanmu:

[Moptpetsr: A JI. Tencnu, B.H. Cykaues, B.I1. Bepnaackuii.

Tabmuie! u cxemsr: "[Iumessie nenu", "buonenos: cocras u crpykrypa", "llpupoaHsie
coobmectBa", "llenmu mnuranua", "Okonormueckas mnupamuna', "buochepa u uyenosek",
"JKrocucTeMa MIMPOKOJIUCTBEHHOTO Jieca", "DKocucTema XBoiHoro yeca", "bruornenos Bogoema",



"Arpouenos", "IIpuMepHble aHTPONOTEHHBIE BO3JICUCTBUS Ha mnpupony", "Baxkneimme
VCTOYHUKHU 3arpsA3HEHMs] BO3QyXa M IpyHTOBbIX Boa", "llouBa - BakHeHIIas COCTaBIAIOLIAS
ouochepsr”, "daktopelr gerpamanmmu  nouB", "llapHukoBbii  3ddekT", "dDakTopsl
paaIroaKkTUBHOTO 3arpsisHeHus ouochepst”, "Obmas crpykrypa 6uochepsr", "Pacnpocrpanenue
)u3HU B Omocdepe", "O30HOBHIM 3kpan Ouocheprr”, "Kpyroopor yriepoma B Ouocdepe",
"KpyroBopot a3ora B npupoje".

O6opynoBanue: MOJIENL-AIUINKALINS "TUNHNYHBIE O1OIIEHO3bI", repOapuit
"PactutenbHpie  cooOmiectBa', koiutekiuu  "buonenos",  "Bpemutenu = BakHEHIIMX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIbTYp", TepOapuu U KOJJICKUMHM PAaCTeHUH U  KUBOTHBIX,
IIPUHAIeKALME K pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buaa, KpacHas kuura Poccuiickon
®Denepatiu, U300paKeHUS OXPaHIEMbIX BUJIOB PACTCHHUM U dKUBOTHBIX.

IliianupyemMble pe3yJbTaTbl OCBOEHHSI NPOrpaMMbl 1o OuoJiornu (0a30BbIH
YPOBEHb) Ha YPOBHe CpeJHero oouiero oo0pa3oBaHmus.

Cormacio ®I'OC COO ycraHaBIMBaIOTCSI TpPeOOBaHUS K pe3yjiabTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrpaMM CpeHEro 00Iero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
PEIMETHBIM.

B cTpykType NIMYHOCTHBIX pE3yJbTaTOB OCBOEHHUS mpeamera "buosorus" BbIACICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYyYalOIIMMHUCA  POCCUHUCKON  Tpa)IaHCKON
UJEHTUYHOCTU - TOTOBHOCTUM K CAaMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH M CAaMOOIIPEAEIIEHUIO,
HAIMYUE MOTHBAIMM K OOY4YeHHIO OHOJIOTHH, IEJCHANPABICHHOE pPAa3BUTHE BHYTPEHHHX
yOXIEHUM JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIIUN pa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarolIUXCs PYKOBOACTBOBATHCS B
CBOEM  JEATENIbHOCTH  ILI€HHOCTHO-CMBICIIOBBIMM ~ yYCTAaHOBKAMM, IPUCYIIUMU  CHCTEME
OMOJIOTHYECKOTO0 00pa30BaHUs, HaJIMYMe SKOJOTMYECKOTO IPaBOCO3HAHUSA, CIOCOOHOCTH
CTaBUTH 1I€TIM U CTPOUTH KU3HCHHBIC TIIAHBI.

JIndHOCTHBIE pe3yibTaThl OCBOCHHS mpeamera "buonorua" mAocTUrarwTcs B €IMHCTBE
y4eOHOM U BOCHUTATEIBHOM JEATETLHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCHUUCKHUMHU
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMH U JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEJECHUS U CIIOCOOCTBYIOT IpOLECCaM CAaMOIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3ULIMU JIMYHOCTH, MAaTPUOTHU3MA,
YBOXEHUSI K 3aKOHY M IPaBOIMOPSIKY, YEJIOBEKY TpyJla U CTaplIeMy MOKOJEHUIO, B3aUMHOI'O
YBOXEHHs, OEpPEe)KHOTO  OTHOIICHHWS K  KyJIbTypHOMY  HACIEOUI0O U TPaJULUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIndHOCTHBIE pE3yJbTaThl OCBOEHUS yudeOHoro mpeamera "buonorus" HOIKHBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTH OOYyYarolUXCsl PYyKOBOJCTBOBAThCS CHOPMUPOBAHHOMN
BHYTPEHHEH TO3MLMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAllUH, MO3UTUBHBIX
BHYTPEHHUX YOEXKJICHHI, COOTBETCTBYIOUIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO
oOm1ecTBa, paclIMpeHHe XU3HEHHOTO OMBITa U OMbITa JEATEILHOCTH B IMPOLIECCE peann3aliuu
OCHOBHBIX HalpaBJIEHUH BOCIIUTATEIbHOMN 1€ATE€IbHOCTH, B TOM YHUCJIE B YACTH:

1) rpax1aHCKOTO BOCTIMTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU 00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOro 00IIIEeCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX TpaB MU OOSI3aHHOCTEW, yBa)K€HHWE 3aKOHA U
MPaBONOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATENbHOCTH IMPH CO3/aHUU y4eOHBIX
MPOEKTOB, PEIICHUU YUeOHBIX U TO3HABATENBHBIX 3a/ay, BBIMOJHEHUH OHWOJOTHMYECKUX
HKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAETATh COOCTBEHHYIO MO3MIMIO 1O OTHOIICHUIO K SBICHHUIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;
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yMEHHE YYMTbIBaTh B CBOUX JEHCTBUSX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIOJEH ¢ pa3HBIMU YOEXKICHUSIMHU, KyJIbTYPHBIMH [IEHHOCTSMU U COIHATHHBIM
MOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IMPOIIECCE COBMECTHOTO BBINMOJIHEHUS Y4EOHBIX,
MO3HABATENIbHBIX U HCCIENOBATENIbCKUX 3a/lady, YBaXXUTEIbHOE OTHOIIEHHWE K MHEHHIO
OTIITOHEHTOB MPH OOCYX JACHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONCPIKAHNUS,

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTpUOTHUYECKOI'0 BOCIIUTAHHUSA:

cOPMUPOBAHHOCTh ~ POCCHICKOM  TpakJaHCKOM  WACHTUYHOCTH, MaTPUOTHU3MA,
YBaXXEHUSA K CBOEMY HAapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHOM, ropioctu 3a cBOM
Kpaii, cBoro PoauHy, CBOM S3BIK W KYJbTYpY, NPOIJIOEC M HACTOSALIEE MHOTOHAIIMOHAIBHOTO
Hapoxa Poccuu;

LIEHHOCTHOE OTHOILIEHHWE K NPUPOJHOMY HACIEIUI0O W MaMSATHUKAM IPHUPOJIBI,
JTOCTH>KEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIGHHE U pa3BUTHE
OMOJOTUY, TOHUMaHKE 3HAUYCHHUSI OMOJIOTHH B TIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YETIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

ujenHas yOeXJIeHHOCTb, TOTOBHOCTh K CiIyXeHuto OTedecTBY W €ro 3aluTe,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOIa;

c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYCCKOTO ITOBEICHIS;

CHOCOOHOCTh ~ OLIGHMBAaTh CHUTYallMI0 M MNPUHUMATh OCO3HAHHBIE  PEHICHHUS,
OPUEHTHUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POIUTENISIM, CO3JaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSTUS LIEHHOCTeH CeMEWHOH XKM3HU B COOTBETCTBUU C TPAIULHUSIMU HapOJOB
Poccuu;

4) 5CTEeTUYECKOTO BOCIIUTAHUS:

ACTETHYECKOE OTHOIIICHUE K MHUPY, BKJIFOYAst 3CTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3JCHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B PAa3HbIX BUAAX MCKYCCTBA, CTPEMIIEHUE MPOSIBISATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) pu3n4ecKoro BOCIUTAHUS:

MMOHMMAaHUE M peaau3alus 3I0pOBOr0 M 0Oe3omacHOro olpa3a >XKU3HH (370pOBOE
nuTaHue, COOMI0IeHHEe TUTHEHNYECKUX MPaBWI U HOPM, COATaHCHPOBAHHBIA PEKUM 3aHATUN U
OT/IbIXa, peryisipHas (u3ndecKkas aKTUBHOCTH), O€pEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MMOHMMAaHUE IIEHHOCTH TMPaBUJ WHIAUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOTO
MOBEJEHUS B CUTyalUsIX, YTPOXKAIOIINX 3JOPOBbIO U )KU3HU JIOACH;

OCO3HAHUE TOCJEACTBUN U HEMPHUSATHE BPEIHBIX MPHUBBIUEK (YMOTPEOICHHUS aKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPyI0BOTO BOCITUTAHHUS:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10Jt00ue;

FOTOBHOCTh K AKTUBHOW  JIESITEIBHOCTH  TEXHOJOTHMYECKOW H  COLMAIBHOMN
HANPaBIEHHOCTH, CMOCOOHOCTh MHUIIMHUPOBATH, TUIAHUPOBATH U CAMOCTOSITENILHO BBIMOJHATH
TaKyIo JESITEIIbHOCTD;

MHTEPEC K pa3NudHbIM chepam nmpodeccHOHANBHON JIeATENbHOCTH, YMEHHUE COBEPIIATh
OCO3HaAHHBII BBIOOP OyayIei mpodeccuu u peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U CAMOOOPA30BaHUIO HA IPOTSHKEHUH BCEi
KU3HH;



7) BKOJIOTUYECKOTO BOCIIUTAHUS:

9KOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOAE KaK HCTOYHUKY JKU3HHM Ha
3emiie, OCHOBE €€ CYILLECTBOBAHMS;

MOBBIIIICHUE YPOBHS DKOJOTUYECKOW KYJIBTYpPHI: MPUOOPETEHUE OIBITA TUIAHUPOBAHHUS
MIOCTYTIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CPeIbl;

OCO3HaHUE TT100aTHHOT0 XapaKTepa SKOJOTHIECKUX IPOOJIeM U MMyTeH X PEHICHUS;

CIOCOOHOCTh HCIIONIB30BAaTh MPHOOpETaeMble MPH H3YYEHUH OHOJOTHUU 3HAHHUS U
YMEHUS TIpU pEUICHUU MNpo0JieM, CBA3aHHBIX C PalMOHAIBHBIM TPUPOJIONOIB30BAHUEM
(cobmoseHue TpaBMI MOBEACHUS B MPHPOJIC, HAINPABICHHBIX HA COXPAHEHHE PAaBHOBECHS B
HKOCUCTEMAX, OXPAaHy BHJIOB, IKOCUCTEM, OHOC(EpHI);

AKTUBHOE HEINPUATHE ACHCTBUMN, NPUHOCAIIMX BpPEI OKPY’KAKOIIEW MPUPOJHOHN cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIC YKOJIOTHUYECKUE MOCICACTBUS MPEINPHHIMAESMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJU4YUe Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOU KYJIbTYpbI, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
[03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLUMAIBHOW IPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPaKTUYECKOU JeATEIbHOCTH 3KOJOTHUECKOW HAIIPaBIECHHOCTH;

8) IEHHOCTH HAYYHOTO TTO3HAHUSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JHAIOTEe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE;

COBEPILICHCTBOBAHUE  SA3BIKOBOM W  UYWTATEIbCKOW  KYJIBTYpPhl KaK  CpeICTBa
B3aUMOJICUCTBUS MEXIY JIIOJIbMH U [TO3HAHUS MUPA;

MMOHMMAHHUE CHCIU(PUKNA OMOJIOTHH KaK HAyKH, OCO3HAHUE €€ POk B (hOPMHUPOBAHHH
paloOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JITaHUU LIEJIOCTHOTO MPE/ICTaBICHHs 00 OKpY KaroIIeM
MHpE Kak O €IUHCTBE TMPUPOJABI, YEJIOBEKa U OOIIeCTBAa, B TMO3HAHUU NIPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH Mpo0aeM COXpaHEHHs MPUPOJTHOTO PAaBHOBECHS,;

yOEKICHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHOH ITMBUIIM3AINH: 00CCIICUCHUS
HOBOT'O YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/aHUS MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peuiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTEeH BBIXO/AA U3 TIIOOATBHBIX
HKOJIOTMYECKUX TIPOOJIeM U oOecTieueH s mepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PAIlMOHATILHOMY
WCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHHH OHOJOTHYECKUX 3HAHHHA B MENSX MOBBIIICHUS
00111el KyIbTyphl, €CTECTBEHHO-HAYYHOU TPAMOTHOCTH KaK COCTaBHOM 4acTH (PYHKIIMOHAIbHOU
TPaMOTHOCTH o0yuaromuxcs, GopMUPyEeMOi MpU U3y4eHUN OHOJIOTHH;

MMOHUMAaHUE CYIIHOCTH METOJOB IMO3HAHMS, UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCIIOJIB30BATh IMOJIy4aeMble 3HAHWUS [UIA aHAIW3a U OOBSICHEHHs SBICHUI
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOASANIMX B HEM H3MEHEHUW, YMEHHE JeliaTb 0OOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HbIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HMCIOJb30BaTh OHOJOTHMYECKHE 3HAHHS MAJIs PEIICHUs
po0JIeM B pealIbHBIX )KM3HEHHBIX CUTYaIUSX;

OCO3HaHUE LEHHOCTH HAYyYHOU JeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH IPOEKTHYIO U
MCCIIEI0BATENbCKYIO ACSITENPHOCTh MHAUBUIYAIBHO U B TPYTITIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY OOPa30BaHHIO U CaMOOOpPa30BaHUIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHMK 1O OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMHU
NOTPeOHOCTAMH.

B mporecce MOCTHKEHHS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS OO0YYaIOIIUMHUCS
nporpaMMbl TO OHOJIOTHM HA YPOBHE CpPEOHEro OO0IIero oOpa3oBaHHs Yy OOYyYaroIIUXCs
COBEPIIICHCTBYETCS SMOIMOHATIBHBIN HHTEIJIEKT, TIPEAMOIAraroniiuii ChOpMHUPOBAHHOCTh:



® CaMOCO3HAHMSA, BKJIIOYAIONIETO CIIOCOOHOCTh ITOHMMAaTh CBOE 3MOIMOHAIBLHOE
COCTOSIHUE, BUJAETh HAINpPaBICHHUS Pa3BUTUS COOCTBEHHOH HMOIMOHAIBHOW cdephl, OBITh
YBEpPEHHBIM B ceOe;

® CaMOpEryJupoBaHMs, BKJIIOYAIOLIET0O  CaMOKOHTPOJb, yMEHHE  [PUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIbHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

e BHYTpPEHHEH MOTHMBALIMH, BKIIOYAIOLIEH CTpEMIIEHHE K JIOCTUKEHHUIO LIEIH U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE AEHCTBOBATh, UCXO/Isl U3 CBOUX BO3MOXHOCTEH;

® SMIIATHHM, BKJIIOYAIOLIEH CHOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE COCTOSHUE
JPYTUX, YYUTHIBATh €ro MpH OCYLIECTBICHUHM KOMMYHHKALMU, CHOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHMUIO;

® COIMAJBHBIX HABBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh BBICTPAaWBATh OTHOUICHUS C
JPYTUMH JIIOJbMHU, 3200TUTHCS, IPOSIBIIATh UHTEPEC U Pa3peliaTh KOH(IMKTHI.

MerarnpeaMeTHble pe3ybTaThl OCBOSHHS yueOHOro npeamera "buonorus” BKIIIOYAIOT:
3HaYMMble A (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOLUXCA  MEXIUCLUILIMHAPHBIC
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOINE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu(uKy MeToJI0B MO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPIHs,
SIBJICHHE, TPOIECC, CHCTEeMa, HAay4HBIAd (DaKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0eHUe, U3MEpEeHHUe, SKCIEPUMEHT M JpPYyrux), YHUBEpCaJIbHbIE
yueOHble JeiCcTBUs (II03HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJATUBHBIE), 00ECIeUUBaIOIINE
dopmupoBaHne (YyHKIMOHAIBHONM I'PAMOTHOCTH M COLMAIBHOW KOMIIETEHIMH O0YYaroLIuxcs,
CIOCOOHOCTh 00y4aromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIMCLIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCaJbHble y4yeOHble JAEHCTBHS B IO3HABaTEIbHOM W
COLIMAJIbHON ITPAKTHKE.

MeramnpeaMeTHbIe pe3ysbTaTbl OCBOSHHSI IPOTrPaMMBbl CpeiHero oluiero oopa3oBaHUs
JOJIKHBI OTPAXKATh:

Osnadenue yHugepcanbHulMU yY4eOHbIMU NO3ZHABAMENbHBIMU OUCTNEUAMU.

1) 6a3zoBbIe JIOTHYECKUE JCHCTBHUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATH M aKTYaJIM3HpPOBATh MpoOJIeMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

UCIOJb30BAaTh NPU OCBOGHUHM 3HAHUN IPHEMbI JOIMUYECKOTO MBIIUICHHS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccuukauu, 000OIIEHHUs), PacKpbIBaTh CMBICI OHMOJIOTMYECKHUX
HOHATHUH (BBIIENATh UX XapaKTePHbIE IPU3HAKH, YCTAaHABIUBATH CBSI3U C JPYTUMU MOHATHUIMN);

OTIpeIEATh LIeNIU JIeATEIbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUHM UX JOCTHUKECHMUS,
COOTHOCHTB PE3YJIbTAThI AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TMOHSTHUS AJi1 OObSICHEHUS (AKTOB U SBICHUN KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIEC, IEIyKTUBHbBIC, I10 AaHAJIOTUH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PaCCMATPUBAEMBIX SIBICHUSAX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHNUS;

IIPUMEHSTh CXEMHO-MOJIEIIbHBIE CPECTBA ISl IPECTABIICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIIEHUN B M3Y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a TaK)Ke MPOTUBOPEUMM Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

pa3zpabarbiBaTh IUIaH peUIeHHs MpoOJeMbl C Y4YEeTOM aHajlu3a HMEOIIUXCS
MaTepUaIbHBIX 1 HEMAaTEPHUAIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJITATOB LIENSM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATE pPabOTy B YCIOBUAX PEATbHOTO, BUPTYaJIbHOIO H
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PELICHUH )KU3HEHHBIX MPOOIeM;

2) 6a30BbIe UCCIIEOBATENLCKUE IEHCTBHSL:



BIAJeTh HaBbIKAMU y4eOHO-HCCIIEOBATEILCKOM M  TMPOEKTHOM  JIeATENBHOCTH,
HaBBIKAMU  paspemieHust mpobieM, 0071ajaTh  CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PELIEHMsI MPAKTHUUECKUX 3aJad, IPUMEHEHHUIO pa3InYHbIX
METO/I0B TIO3HAHUS;

UCIOJIb30BaTh pa3jIM4YHbIe BHJbl JAEATEIBHOCTU I10 IOJyYEHHIO HOBOI'O 3HAHHUSA, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U NPUMEHEHHIO B YYEOHBIX CHUTYalHMsX, B TOM YHUCIE TpPH
CO3JIaHUM Y4EOHBIX U COLIMATIBHBIX IIPOEKTOB;

¢opMHpOBaTH HAayYHBIA THUIN MBINUICHUS, BIAJETh HAYYHOM TEPMHHOJIOTHEH,
KJIFOYEBBIMU OHATUSAMH U METO/IaMU;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIEC 33[a4d B 00Pa30BaTEIbHON JESATEIHHOCTH U
KU3HEHHBIX CUTYyallUsX;

BBISIBIIATh TIPUYMHHO-CIICJCTBEHHBIC CBSI3M M aKTyaJM3UpOBaTh 3a/ady, BBIIBUTaTh
TUIIOTE3y €€ peIleHUs, HAaXOAWUTh AapryMEHThl [yl JOKa3aTelbCTBA CBOUX YTBEP)KICHHH,
3aJaBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh IIOJIyYEHHBbIE B XOJE pEIIEHUs 3aJayd pe3yJsbTaTbl, KPUTUYECKU
OLIGHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITH IEJICHAPABICHHBINA MMOMCK IepeHOca CPEACTB M CIIOCOOOB JCHCTBHS B
poeCCUOHATIBHYIO CPELY;

YMETh TEPEHOCHTh 3HAHWS B TIO3HABAaTEIbHYIO M TPAKTHUYECKYIO OOJIACTH
KHU3HEIEeATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEAMETHBIX 00IacTei;

BBI/IBUI'aTh HOBBIE MJIEH, MpeajaraTb OpPUTMHAIbHBIE MOAXOJbl M PELICHUs, CTaBUTh
poOJIeMBI U 33]]a49H, JIOIYCKAIOIINE albTePHATUBHBIC PEUIICHHUS;

3) pabora ¢ uHbOpMaIuei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOUYHUKAX MHPOPMALUH (TEKCTe y4eOHOTro mocoous,
HAY4YHO-TIONYJISIPHON JUTEpaType, OMOJOrMUECKUX CIOBapsAX M CIIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTE), aHATU3UPOBaTh HH(POPMALUIO PA3TUYHBIX BHIOB U (OpM
IPECTaBICHUs, KpUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTb;

(dbopMyaHpOBaTh 3aIPOCHl U TMPUMEHSTH pPa3IMYHBIE METOJbI NPU TIOMCKE U OTOOpE
O6uonornyeckoi MHGopMaIu, He0OX0IUMOH /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

MpHOOPETaTh OMBIT MCIIOIB30BAHMS WH(POPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3IMUHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIbHYIO (OpMYy MpPEICTaBICHUS OHOJOTHYECKON
uHpopManuu (cxembl, rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOE);

WCIIOJIb30BaTh HAy4YHbIM S3bIK B KauyeCTBE CpeACTBa NMpU paboTe ¢ OMOJIOrMYecKou
uHpopMaLuell: TPUMEHATh XUMHUYECKUE, (PU3MUECKue M MaTeMaTU4ecKHe 3HAKHM M CHMBOJIBI,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIQJIETh HaBBIKAMHM DPACMO3HABAHUS M 3aIUThl HWHGOpMaIyH, HWHOOPMAITMOHHON
0€30I1aCHOCTH JTMYHOCTH.

Osnadenue ynueepcanrbHblMu KOMMYHUKAMUBHBIMU OUCTEUAMU.:

1) obienue:

OCYIIECTBIISITh KOMMYHHUKAIlMM BO BCeX cdepax JKW3HM, aKTUBHO Y4YacTBOBaTh B
JMajore WM JUCKYCCHM IO CYIIECTBY OOCYyKIaeMoil TeMbl (yMEHHE 3a/aBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJICHUS OTHOCHUTENHEHO BBIOJHEHHS TpeajaraeMoil 3ajadd, YYHTHIBATh
MHTEPECHI U COTJIACOBAHHOCTH MO3ULUI IPYTUX YYaCTHUKOB AMAJIOTra WIHM AUCKYCCHH);

pacrio3HaBaTh HeBepOaJTbHBIC CpPEICTBA OOIIEHHS, MOHUMATh 3HAYCHHE COIHABHBIX
3HAKOB, IPENOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTYallUui, yMETh CMT4aTh KOH(PIUKTHI U
BECTH TIEPETOBOPHI;



BJIAJIeTh Pa3IMYHBIMU CIIOCOOAMU OOILEHHS U B3aUMOJCHCTBUSA, TOHUMATh HAMEPEHUs
JpYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOIICHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(GopMyIMpOBATH CBOU BO3PAKEHHUS;

pa3BepHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHMS C MCIIOIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

2) COBMECTHAs JESATEIBHOCTD:

IOHMMAaTbh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHAHOW U MHIUBUAYAIbHONW pabOThI IIpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEHCTBUS NPH pellIeHUH y4eOHOH 3a1auu;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUU C YYETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 4ieHa KOJUIEKTUBA,;

IIPUHUMATh LEIM COBMECTHOW JESTENIbHOCTH, OPraHU30BBIBATH M KOOPAMHUPOBATH
JeMCTBUS IO €€ JOCTM)KEHHUIO: COCTaBIIATh IJIaH JEHCTBUM, paclpelesaTh POiIM C y4eTOM
MHEHHUI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLIEHMBAaTh KayeCTBO CBOEr0 BKJaJa M KaKJION0 Yy4YyaCTHHKA KOMaHIbl B OOIIMH
pe3yJbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

IpeJularath HOBBIE MPOEKTHI, OLICHUBATh MJIEU C MO3UIMM HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILLECTBIIATh IMO3UTUBHOE CTPATETMUYECKOE IIOBEJCHHME B PA3JIMYHBIX CUTYaLUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

Osnadenue yHugepcanbHulMu pecyiamueHblMu OeucCmeUsaMU.

1) camoopranuzanus:

UCIOJb30BaTh OMOJOrMYECKHE 3HAHMS JUIS BBIABICHUS NPOOJIEM U UX PpEIICHUs B
YKU3HEHHBIX U YYEOHBIX CUTYaLIUAX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMUECKUX 3HAHWH IIE€JIEBBIE U CMBICIOBBIE YCTAHOBKH B
CBOMX JEWCTBUSX M IOCTYIKaxX IO OTHOIIEHHWIO K JXUBOH INPHUPOAE, CBOEMY 370pPOBBI0 U
3JI0POBBIO OKPYKAIOLIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IIO3HABATEIbHYIO €S TEIIbHOCTD, BBISBIISTH IPOOJIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 33/Ja4l B 0O0pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalLUsX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C YYEeTOM HMEIOIUXCs
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U TIPEANIOUYTCHHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH1 y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JenaTh OCO3HAaHHBIA BBIOOP, ApryMEHTHPOBaTh €ro, OpaTb OTBETCTBEHHOCTb 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U MPOSBIECHUIO IIUPOKOH HPYyAMIIMH B Pa3HbBIX
00J1acTsAX 3HaHUI, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHB;

2) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3YJIHTATOB LIEJISM;

BJaJIeTh HaBBIKAMU [O3HABATENbHOM pediIeKkcuu Kak OCO3HaHHUsS COBEpIIAeMbIX
JENCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB M OCHOBAHMI, UCIIOJIb30BATh MPUEMbI
pedexcun Ut OLIEHKH CUTYalllH, BBIOOpa BEPHOTO pEIIEeHUS;

OLICHHUBATh PUCKU M CBOEBPEMEHHO MPUHHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsTHA ce0sl U APYTUX

NPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€ Pe3yJbTaToOB JAEATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YEJIOBEKa.



[IpeameTHbie pe3ynbTaThl ocBoeHus ipopamMbl COO no 6uosoruu Ha 6a30BOM YPOBHE
BKJIIOYAIOT crienuduyueckue s yueOHoro npeamera "buonorus" HayuHble 3HAHUS, YMEHUS U
crocoObl JEeMCTBUH IO OCBOCHMIO, HHTEpHpETallMd W NpeoOpa3oBaHUIO 3HAHWM, BUIbI
JESITeIBHOCTH TI0 MOJyYSCHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHWW B PAa3UYHBIX y4EOHBIX
CUTyallUsIX, a TaKKe€ B PpEAIbHbIX J>KU3HEHHBIX CUTyalUsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe MpeAMETHBIC Pe3yJIbTaThl MPEACTABICHHBI IO TOAaM 00yUYCHHS.

IIpeameTHbIe pe3ybTaThl 0OCBOEHHs Y4eOHOro npeamera ""buosiorus' B 10 kiacce
JOJIKHbI OTPAKATh:

¢ c(hopMUPOBAHHOCTH 3HAHHH O MECTE M POJIM OMOJOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOekKHbIX YUEHBIX-ONOJIOTOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PEeLICHUS KU3HEHHBIX 3a/1a4;

® YMEHHUE pacKpblBaTb COJAEpKaHME OMOJOTMYECKMX TEPMUHOB U TOHSATUH: >KHU3Hb,
KJIeTKa, OpraHu3M, MeTa0oiu3M (OOMEH BELIeCTB U IIpPEeBpallleHHe 3HEpPruu), IroMeocTas’
(camoperysnsnusi), YpOBHEBass  OpraHu3alMs  JKUBBIX  CHUCTEM, CaMOBOCIPOM3BEICHUE
(penpoyKIyst), HACIEACTBEHHOCTh, I3MEHUYUBOCTh, POCT U PA3BUTHE;

® yMEHHME u3jaraTb OMOJOTHYECcKUe TeOpUn (KJIeTOYHas!, XpOMOCOMHAs!, MyTallUOHHAs,
[EHTpaJIbHAs JIoTMa MOJIEKYJIsipHOi Omonorum), 3akousl (I. Mennmens, T. Moprana, H.U.
BaBuioBa) u yueHus (0 LeHTpax MHOrooopasusi ¥ IpOMCXOXKAECHUS KyJIbTYpHbIX pacteHuil H.W.
BasuiioBa), onpenenars rpaHuLbl UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

® yMEHHUE BJIQJIETh METOJlaMU HAYYHOIO IO3HAHHUA B OWOJIOTMM: HAOJMIOJEHUE U
OIHCAHKE >KUBBIX CUCTEM, IPOLIECCOB U SIBIECHUH, OpraHU3alys U MpoBeAeHUuEe OHMOI0rHYECKOro
HKCIIEPUMEHTA, BBIIBH)KEHUE THIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXJIY HCCIENyEMbIMU
BEIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX PE3yJbTAaTOB, MCIIOJIb30BAaHHBIX HAYUYHbBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU IOJYUYEHHBIX PE3yIbTATOB;

® YMEHUE BBIIEIATh CYLIECTBEHHbIE IPU3HAKU BUPYCOB, KIETOK IPOKAPUOT U
9YKapHOT, OJAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, OCOOCHHOCTHU MPOLIECCOB: OOMEHa
BEIIECTB ¥ MPEBPAIECHUS SHEPTUH B KIETKE, (POTOCHHTE3a, TIIACTUYECKOTO M SHEPTeTUYECKOTO
oOMEHa, XeMOCHHTe3a, MUTO3a, MeH03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS, WHIMBHYaIbHOIO
pa3BUTHS OpraHu3Ma (OHTOTEHE3);

® yMEHUE TMPUMEHATh TOJY4YEHHbIE 3HAHUS M OOBSICHEHHS OHOJOTHYECKHX
IIPOLIECCOB U SIBJICHUH, JUI NPUHATHUS MIPAKTUYECKUX PEIICHUH B TOBCEIHEBHOM KHU3HU C LENBIO
oOecrnieueHHs OE30MaCHOCTH CBOETO 3JI0POBbS M 3[I0POBBSl OKPY’KAIOLIUX JIIOJEH, COOII0IEHUS
HOPM T'PaMOTHOTO TOBEAEHUS B OKpY’KaloIIed MPUPOIHON cpefie, TOHUMaHHe He0OXOAMMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOTMM U OMOTEXHOJIOTHH JUIsl palliOHAIBHOTO
IIPUPOIONOIB30BAHUS;

® yMEHME pellaTh 3JeMEHTapHble N'eHeTHYEeCKHE 33Jayd Ha MOHO- M JAUTHOpHIIHOE
CKpelllMBaHUE, CLEIUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTHMOPHUIHOTO CKPEIMBAHUS
JUISl TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OpPraHU3MOB;

® yMEHHE BBINOJIHATH JAaO0OpAaTOpHbIE U MpPAaKTUUYECKHE paboThl, cOOII0AaTh MpaBUIIa
npu paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 00OPYJOBAHUEM;

® yMEHME  KPUTHYECKH  OLEHMBaTb M  HHTEPOPETHPOBATH  HUHPOPMALUIO
OMOJIOTUYECKOI0  COAEpkKaHMs, BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUA M3 PA3IUYHBIX
UCTOYHUKOB (CpeACTBa MaccOBOM MH(pOpMalNU, HAYYHO-TIOMYJISIPHbIE MaTepUabl), STHYECKUE
aCIEeKThl COBPEMEHHBIX UCCIIEIOBaHUI B OMOJIOTHUH, MEIULIMHE, ONOTEXHOJIOTUH;

e yMEHHE CO3/JaBaTh COOCTBEHHBIC NMHUCHMEHHBIE W YCTHBIC COOOIIEHUsS, 00001mas
Ouonornyeckyro HHGPOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN anmnapaT OUOJIOTHH.

IIpenmeTrHble pe3yabTaThbl 0CBOeHUs1 YueOHOro npeamera "'buosorus' B 11 kiaacce
JAOJIKHBI OTPAKATh:

¢ cpOopMUPOBAHHOCTH 3HAHUN O MECTE U POJIK OUMOJIOTUU B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U



Hay4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U 3apyOeKHbBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa JUISl PEILICHHs dKU3HEHHBIX 33/1a4;

® yYMEHHME paCKpbIBaTh COACP)KaHUE OHMOIOTMYECKHX TEPMUHOB M TIOHSATHI: BUJ,
HOMyJISAMS,  TeHOMOHI,  JBOJIONMS,  JBWKyIIME  CHIBl  ((aKTOpel)  HBOJIOLHH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, SKOJIOTMYECKHE (DAKTOPbI, IKOCUCTEMA,
IPOAYLEHThl, KOHCYMEHTbI, pEAYyLEHTbl, LEeNH M[HUTaHUus, OHKOJIOTUYECKAs MUPaMUJA,
O6uoreoreHo03, onocdepa;

e yMEHME H3JIarath OHoJOruyeckue Teopuu (3BoironuoHHas Teopus Y. JlapBuHa,
CHUHTETUYECKAsl TEOPHUSI IBOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/siiieBoro cxoactsa K.M.
bapa, yepenoBanus riaBHBIX HampaBieHud W nyted sBomoruu A.H. CeseprioBa, ydeHus o
o6uocdepe B.M. Beprnaackoro), onpeaensTh IpaHULBl X TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

e yMEHHME BIJETh METOJaMH HAyYHOTO TIO3HAHUS B OuoNOruu: HaONIOAEHUE U
OIHCAHKE >KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUH, OpraHU3alysl U IPOBEAECHUE OMOIOrHYECKOro
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIENYyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYEHHBIX DPE3yJIbTaTOB, MCIIOJIB30BAaHHBIX HAy4HbBIX MOHSATHH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/Ibl HA OCHOBAHUU IIOJYyUYEHHBIX PE3yJIbTATOB;

® YMEHHUE BBIIEATh CYLIECTBEHHbIC NMPU3HAKU CTPOEHUS OMOJOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJIALUI, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr€OLI€HO30B M IKOCUCTEM,
OCOOEHHOCTH  IPOLECCOB:  HACJIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTro  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (aKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MMOTOKA YHEPIHH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX N3MEHEHUI
B 3KOCHUCTEMax CBOEH MECTHOCTH, KPYrOoBOpOTa BELIECTB U OHMOr€OXMMHYECKHUX LHUKIOB B
ounocdepe;

® yMEHUE MPUMEHATh MOJIYYCHHbIE 3HAHUS Uil OOBSICHEHHS OMOJIOIMYECKHUX
IPOLIECCOB U SIBJIICHUM, Ul MPUHATUS NPAKTUYECKUX PELICHUH B NOBCEAHEBHOM JKU3HU C LIEIIbIO
oOecrieyeHns: 0€30MaCHOCTH CBOETO 37I0POBBS M 370POBbSI OKPYKAIOIIUX JIIOJCH, COOII0AeHUS
HOPM I'PaMOTHOTO MOBEAEHUS B OKpY’Karolled MpUpOJHON cpesie, HOHUMaHHe HeoO0XO0AUMOCTH
MCIIOJIb30BaHUs JIOCTUKEHU N COBpEMEHHOMU Ouosoruu JUISL paloHaIbHOIO
IPUPOONOIb30BAHNUS;

® yMEHHME peulaTh »JJIEMEHTapHble OHOJOrMYECKHE 3aJlaud, COCTABIATh CXEMBbI
NepeHoca BEIeCTB U SHEPTUU B IKOCUCTEMaX (LIeNH MUTaHUS);

® YMEHHUE BBINOJHATH JA0OPATOpHbIE U MPaKTHYECKHE paboThl, COONIOAATh MpaBHIia
npu paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 00OPYJOBAHUEM;

® yMEHME  KPUTHYECKH  OLEHMBaTb M  HHTEPOPETHPOBATH  HMH(OpMAIUIO
OMOJIOTHYECKOTO  COZEpKAHUSA, BKJIIOYAIOUIYI0 IICEBJIOHAYYHbIE 3HAHUSA U3 PA3IUYHBIX
UCTOYHUKOB  (cpeacTBa  MaccoBod  MH(pOpMaluM, HAy4YHO-NOMYJISIPHbIE  MaTepHabl),
paccMaTpuBaTh TJ00AJIbHBIE SKOJIOTHYECKHE IMPOOJIeMbl COBPEMEHHOCTH, (POpMHpOBaTH IO
OTHOUIEHHIO K HUM COOCTBEHHYIO NO3UIIHIO;

e yMEHHE CO3/JaBaTh COOCTBEHHBIC IMHUCHMEHHBIE W YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TIPaMOTHO HCHOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bub6nmoreka [IOK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafii3ali https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edso0o.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 8 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 JBOMIOUHOHKA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Koutpoapnbie  Ipakruieckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «cnonp30oBanne pa3TudHbIX 1 0.5 bubmorexa HOK
https://m.eds00.ru/863e6122
METO/IOB IPY U3YUYEHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buoniornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHNHU cOCcTaB KIeTKU. Bona u 1 bu6mmoreka [IOK
MUHEpaJIbHBIE COJIH https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 benku. CoctaB u ctpoeHue 6eJIKoB 1 httos://m.edsoo.ru/8636b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
7 VYraesoanl. JIumumsl 1 bubmmorexa LOK

https://m.eds00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bubmuorexa [JOK

8 Hyxentobbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4YEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoTUYECKON KIIETKH.
JlaGopaTopHas pabora Ne 2
«/3yueHue cTpoeHUsI KIETOK bubnuoreka [IOK
11 pacTeHM, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKPOTIpENapaTax u ux
OTIMCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB WM MEeTab0Iu3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 dotocires. XemocHrres https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JIabopatopHas BuGmorexa LOK
15 pabota Ne 3 «Habmronenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpPEeIIKa JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3 Oenka. Peakmms bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3A https://m.edso0.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



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

BUPYCBI

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

bu6mmoreka [IOK

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

2 Meii

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

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII0I0TBOPEHHE.

91 JlaGopaTtopHnast padora Ne 4 05 bubnmnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»

99 NunuBuyansHOE pa3BuTHe bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka o bubnnorexa [HOK
HACJIEICTBEHHOCTU U U3MEHUYUBOCTH https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS

24 NpU3HaKoB. MOHOTHOpUIHOE bubmorexa [TOK

P ] P https://m.eds00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HapaneI OBaHUS bubmmorexa [JOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenneHHOe HaclleJJOBaHHE
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpbTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIMBAHMS Y IPO30(IIIBI HA
TOTOBBIX MUKpOIIpENapaTax»
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edsoo.ru/863e8c60

HUsmenunBocth. HenacnencrseHuas
M3MEHUYUBOCTh. JlaboparopHas

pabota Ne 6. U3yuenue bubnnoreka HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOII»
HacnencrBeHnHass "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po30oQuiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIIpENapaTax»
bubmuorexa [JOK
30 Teneritica uenosexa L https://m.edso00.ru/863e8d78
PeseprHblit ypok. O6001IeHNE 110
31 teme «HacnencTBeHHOCTh U 1
U3MEHYHBOCTH OPTAHU3MOB)
bu6mmoreka [JOK
32 Cenexuus kak Hayka i npouece L https://m.edso00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTeHUM 1 )KUBOTHBIX https://m.eds00.ru/863e9214
34 brorexHo0rus Kak orpacib 1 bubnnorexka [JOK
IIPOU3BOJCTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabubie IIpakTnueckue Aara unpponbie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METOJIbI €€ U3yUCHHS 1 bubnnorexa LIOK
https://m.edsoo.ru/863ea20e
9 Hcropus pa3BUTHS IpECTaBICHUN 00 1 bubnuoreka [JOK
9BOJIIOLIMH https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Miipooposmions 1 https://m.edsoo.ru/863e9cle
[Tomynsius Kak sIeMeHTapHasi eIUHUIA
4 BUJA ¥ dBomroIMK. JlaboparopHas paboTa 1 05 bubnmnoreka [JOK
No 1 «CpaBHeHUE BUIOB TIO https://m.eds00.ru/863e99c6
MOP(OJIOTHIECKOMY KPUTEPHUIOY
5 JIBIOKy1IIME CUITBI (JIEMEHTapHbIE 1 bubmuoreka [JOK
(bakTOpHl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9ed0
PesynpTaThl 3BOMIONNN:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
7 Bup000pa3oBanue. JlaboparopHas pabora 1 05 bubmmoreka [JOK
Ne 2 «Onrcanue mpucrnocoOIeHHOCTH https://m.edso0.ru/863e9fde
opranusma 1 €€ OTHOCUTEILHOTO
XapakTepa»
8 HamnpaBnenus u myTH MaKpO3BOJIOIIHI 1 bubmmorexa [JOK

https://m.edsoo.ru/863e9cle



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

HeobOpatumocTs 3BOIONINH

HcTopus xu3Hu Ha 3emile U METOABI €€

10
W3YUYCHHUS
1 ['MnoTte3pl NPOUCXOKIACHUS KU3HU Ha bubnmoreka [JOK
3emiie https://m.edso00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnuotexa [HOK
nepuoiam https://m.edsoo.ru/863eathbe
OCHOBHBIE 3TaITbl BOJTIOITUN
PaCTHTEIHLHOTO U KUBOTHOTO MHPA. Bu6morexa LIOK
13 [IpaxTnueckas padora Ne 1 <<I/I3§'/‘-IGHI/IC 0.5 https://m.edsoo.ru/863eaghe
MCKOTAEMBIX OCTAaTKOB PACTCHUH H
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHast cucTeMa OPraHu4IeCKOro bubnmnoreka [JOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (aHTPOTIOTEHE?) E;ISSHE;T:;(;?S}; 63eac2c
16 JIBmokytue cuibl (pakTophl) bubnmnoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIOLUU YETIOBEKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJanTaluy 4eJI0BeKa https://m.edso0o.ru/863eaea?2
PesepBHrIil ypok. O0600IIeHHE 1O TeMe
19 «BoO3HUKHOBEHHE U Pa3BUTHUE KU3HU Ha
3emiie»
20 DKOJIOTHS KaK HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKHE Bbu6nuoreka LIOK

(hakTophI

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



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec

AbuoTtndeckue daktopsl. JJabopaTopHas
paborta Ne 3. «Mopdonornueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT

bu6nmoreka [IOK

22 oburtanusy. JlabopaTopHas pabora Ne 4. 05 https://m.edsoo.ru/863eb10e
«BnusiHEE cBETa HA POCT U PA3BUTHE
YepEHKOB KOJICyCay
bubnmnoreka HOK
23 buotiiccie paxtops! https://m.edsogru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomyssun. [Ipaktuyeckas padora Ne 2 05
«IToacU€T MIOTHOCTH MOMYJIALIMI Pa3HbIX
BHUJIOB PACTEHUID)
bubnmnoreka [JOK
25 Coob1miecTBa OpraHu3MoB — OHOIIEHO3 https://m.e dsochru 1863eb46a
bubnmnoreka [JOK
26 DKOJIOTUYECKHE CHCTEMBI (9KOCHCTEMBI) https://m.e dsogru 1863eb46a
OCHOBHBIE TIOKa3aTEIIN IKOCHCTEMBI.
27 Dxonoruyeckue nupamuasl. CBOKMCTBA bubmmorexa [JOK
skocHcTen. CyKrecons https://m.edso0o.ru/863eb5fa
28 IIpuponHble 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanbHas 3KocucTeMa bubmmoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bu6muoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16
32 UYenoseuecTBo B Omochepe 3emiau
33 Cocy1ecTBOBaHHE IPUPOIBI U bubnmorexa [JOK



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

‘ YyeJI0BCcUECCTBaA

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

34 PesepBHEIit ypok. O000IIEHNE TEMBI
«Co00111eCTBa U YKOJIOTHYECKUE CUCTEMBI»)

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34
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https://m.edsoo.ru/863eba1e

YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. bwuonorus, yueonuk, 10 i knacc, [Taceunuk B.B., Kamenckumii A.A., Pyouos A.M.
u apyrue /Ilox pen. [Taceunuka B.B., [Ipocsemnienue 2023;

2. bwuonorus, yuebnuk, 10 i kmacc, [Taceunuk B.B., Kamenckuit A.A., Pyomo A.M.
u apyrue /Ilox pex. [Taceunuka B.B., [IpocBemenue 2023.

METOJUYECKHUE MATEPHUAJIBI AJIS1 YYUTEJIA

1. OO6mas 6uonorus. bazossiii yposens. 10-11 kmacc. Metoauueckoe mocodue.
[Taceunuk B.B.

2. https://edsoo.ru/mr-biologiya/

IHUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HNHTEPHET

bubmuorexa [JOK

https://resh.edu.ru/subject/5/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJIOBAHUE

1. wHpOpMALMOHHO-HATISAHBIE MaTepUANbl: IJIAKAThl, KApTOYKH; Yyd4eOHas U

CIpaBOYHasl JUTEPATypa; HarIsIHbIe TIOCOOUS; pa3aTouHble MaTepHabl

CTOJI 1a0OpaTOPHBIN IEMOHCTPAIMOHHBIN — 1 1IT.

cTys neparora 1 mir.

napra yueHudeckas — 4 mir.

CTYJI yY€HHUYECKHUI — & 1mT.

mkad a7 XpaHeHus y4eOHBIX TocoOui — 1 mmiT.

J0CKa MarHUTHO-MapKepHas — | miT.

Muxkpockorn — 4 mir.

CniuproBka nabopaTopHast — 2 IIT.

0. Crynka dapdopoBasi ¢ MeCTUKOM — 2 IIT.

1. KoMIUIeKT MUKpOIIpenaparoB 110 aHaTOMHUHU, OOTaHUKE, 300JI0I'UH, 0011elt OnOoIoTHH
— 2 mT.

12. JIyna npenapoBanbHas — 1 mT

13. JIoTok /Ui pa3naTOYHOTro MaTepuana — | mr.

14. Yamka netpu 8 wmr.

15. Crexno npeameTHoe — § 1IT.

16. Creky0 noKpoBHOE — & IIT.

17. ®unpTp 6yMaxKHbIN -8 MIT.

RRoOoo~N 0N


https://edsoo.ru/mr-biologiya/
https://resh.edu.ru/subject/5/

