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IHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke mporpaMMsbl 0 OUOJIOTUU TEOPETUYECKYIO OCHOBY IS OIPEIeTICHHs MOIX00B K
(bopMUPOBaHHIO cofepx)aHus ydeOHOro mpeamera «bHONOTHS» COCTaBHIM: KOHIEHTYaJIbHBIC
nonoxenuss ®I'OC COO o B3anMOOOYCIOBICHHOCTH IIEJNIeH, COJEp)KaHMs, PE3YJIbTaTOB OOy4YeHUS W
TpeOOBaHUN K YpPOBHIO TIOJATOTOBKH BBITYCKHUKOB, IOJIOKCHHUS OO0 OOIMMX WENsIX M MPHHIIUIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMbl CpeliHero obumiero obpasoBanus B Poccuiickoii
denepanun, a TakKe MOJOKEHUS O crienudrke OMOIOTHH, €€ 3HAYCHUH B TIO3HAHUH KUBOW IPHUPOJIBI U
o0ecrieueHnr CyIIEeCTBOBaHUS 4YenoBeueckoro oobmiectBa. CormacHO Ha3BaHHBIM — IOJIOKEHHUSAM,
oTpeieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI 110 OMOJIOTHH U € CTPYKTYpa.

[IporpaMmma mno Ouonoruu AaéT MpeACTaBlIeHHWE O LeNsAX, o0 obmel crpaTerun oO0y4yeHUS,
BOCIIUTAHMSI W Pa3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU ydeOHOro mpenMera «buomorus», ompenenser
o0s13aTeIbHOE MPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpy, paclpeiesieHHEe IO pasfeiaM M TeMa,
PEKOMEHIYEMYIO0 TIOCIEA0BATEIHLHOCTh M3yUeHUs] Y4eOHOTO Marepuaia ¢ y4€TOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€i, JIOTUKM OOpa30BaTEIbHOTO MpOIecca, BO3PACTHBIX OCOOEHHOCTEM
00yJaronmxcs.

B mporpamme mo Ouonoruu Takke yYUTBHIBAIOTCS TPEOOBaHUS K IJIAHHUPYEMbBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEAMETHBIM pe3yibTaTaM 00ydeHus B (hOPMHUPOBAHHH OCHOBHBIX BHIOB y4eOHO-
MO3HABATENBHON  JESATeNbHOCTH/YU€OHBIX JEHCTBHI OOy4arolmuxcss IO OCBOCHHIO COJIEpKaHUs
OMOJIOTUYECKOTO 00pa30BaAHUSI.

B mporpamme mo OHONIOTMU pealv30BaH MPUHIUI MPEEMCTBEHHOCTH B HM3y4€HUU OHOJIOTHUH,
Omarojaps 4emMy B HEH MPOCMAaTPHUBACTCS HAMPABICHHOCTh HA PAa3BUTHE 3HAHUH, CBS3aHHBIX C
(GbOopMUPOBaHHEM E€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMil JMYHOCTH,
AKOJIOTHYECKOTO MBIIIICHUS, TIPEICTABICHUA O 3J0POBOM 00pa3e KU3HU U OCPEIKHBIM OTHOIICHHEM K
OKpy>karolei npupoHoit cpeae. [losTomy Hapsiay ¢ U3ydyeHHEM OOIEOMOIOTMYECKUX TEOPHid, a TaKkKe
3HAHUW O CTPOCHHUU JKUBBIX CHCTEM PAa3HOTO paHTa M CYINHOCTH OCHOBHBIX IMPOTEKAMOIIUX B HHUX
MPOLIECCOB B MPOTpaMMe IO OWOJIOTUH YEIeHO BHUMAHUE HCIIOJNB30BAHUIO TMONTYYCHHBIX 3HAHWHA B
MTOBCETHEBHOM JKMU3HHM IS PEIICHUS MPUKJIAJIHBIX 3a7a4, B TOM YUCIIe: TPOQUIAKTHKNA HACIEACTBCHHBIX
3a00/IeBaHUN YETOBEKa, MEIUKO-TEHETHYECKOT0 KOHCYJIbTHPOBAHUS, OOOCHOBAHHUS 3SKOJOTHYECKH
eJIecO00pa3HOT0 TMOBENEHHUs] B OKpYKAIOMIeW MPHUPOIHOW Cpele, aHaiu3a BIMSHUS XO3SIHCTBEHHOM
JeSITEIbHOCTH YeJIOBEKA Ha COCTOSTHUE TIPUPOIHBIX U MCKYCCTBEHHBIX SKOCUCTEM. Y CUIIEHHE BHUMaHUS K
MPUKJIAHON HANpPaBIEHHOCTH Y4eOHOro mpenMera «BHOOTHS» TPOTUKTOBAHO HEOOXOIMMOCTHIO
oOecriedyeHrs YCIOBUHM NSl pelleHus OJHOW W3 aKTyallbHBIX 3a/lad [IKOJIBHOTO OHOJOTHYECKOTO
oOpa3oBaHms, KOTopas npeamnoaracT GoOpMUPOBaHUE Y 00YJaAIOUTUXCSl CTOCOOHOCTH aalTHPOBATHCS K
W3MEHEHHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE cpeHero o0miero oopa3oBaHus 3aHUMaET BakHOE MecTo. OHa oOecrieunBaeT
dbopMupoBaHHe Yy OOydYaIOIIUXCS MPEJCTABICHUNA O HAyYHOW KapTHHE MUpA, paclupsieT U o0oOIiaer
3HaHWUS O >KHBOW TPUPOJE, €€ OTIMYUTEILHBIX NPU3HAKAaX — YPOBHEBOW OpTaHHW3AI[MH W SBOJIOIUH,
CO3/MaéT YCIOBUS [JIs: TIO3HAHUS 3aKOHOB JKMBOW MPHUPOABI, (OPMUPOBAaHUS (YHKIIMOHATHHON
TPaMOTHOCTH, HAaBBIKOB 3/IOPOBOTO W 0e30mMacHOro o0pa3za >XU3HHU, DKOJOTHYECKOTO MBIIIICHHUS,
[IEHHOCTHOTO OTHOIIIEHUS K KHBOU MPUPOJIC U YETIOBEKY.

Bonbioe 3HadeHre OMOJIOTHS HMEET Tak)Ke IS PEIICHUs BOCITUTATESIIEHBIX W Pa3BHBAIOIINX 33]a4
cpeaHero oémero oOpa3oBaHus, colMaNM3aluu oOyuarommxcs. M3yuenuwe Ouonorum oOecrednBaeT
yCIIOBUS JUIsl (POPMUPOBAHHS MHTEIUICKTYaTbHBIX, KOMMYHHUKAIIHOHHBIX U WH()OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKON KYIBTYpPbI, CIOCOOCTBYET WHTErpalii OMONOTHYECKUX 3HAHHWM C TMPEACTaBICHUSIMH U3
JIPYTUX y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3WKH, XUMHH M reorpaduu. Ha3BaHHBIC TOJOXKEHUS O
MpelHa3HauYeHUN y4eOHOro mpenMera «bHONIOTHsS» COCTAaBUIM OCHOBY HJIsl OMpEeNICHUs MOAXOJO0B K
0TOOpY U CTPYKTYPUPOBAHMIO €TO COAEPIKAHUS, TPEJICTABICHHOTO B IIpOrpaMMe 1Mo OHOJIOTHH.

OTt60p comepxkanus yaueOHOTO npeamera «buonorusy» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TIO3UITHIA
KYJIbTYPOCOOOPa3HOIr0 MOJIX0/1a, B COOTBETCTBUU C KOTOPHIM 0Oydaromuecs JOHKHBI OCBOUTH 3HAHUS U
YMEHHUSI, 3HaYUMBIC s (OPMUPOBAHUS OOIICH KyIbTYphI, OMPEICISAIONNE aleKBaTHOE IOBEICHHE
YEJIOBEKA B OKPY’KAIOIICH MPUPOTHON cpesie, BOCTPEOOBaHHBIE B MTOBCETHEBHOM KU3HHU U MPAKTHYCCKOU
nestenbHocTH. Oco00e MECTO B ATOWM CHUCTEME 3HAHHWM 3aHMMAIOT SJIEMEHTHI COJACPIKAHHs, KOTOPHIC
CIIyaT OCHOBOW i1 (DOPMHUPOBAHMS TPEJICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTHHE



MUpa U IICHHOCTHBIX OPHEHTALUAX JUYHOCTH, CHOCOOCTBYIOIIUX TyMaHH3AIUH OHOIOTUYECKOTO
oOpazoBaHus.

CrtpykTypHupoBaHHe COIepKaHUs y4eOHOTO MaTepuana B IporpaMmme 1mo OMOJIOTHH OCYIIECTBICHO
C y4€TOM MPHOPUTETHOTO 3HAUEHUS 3HAHUM 00 OTIMYUTENIBHBIX OCOOEHHOCTSX >KUBOM MPHUPOABI, O €&
YPOBHEBOH OpraHu3aluil ¥ HBOJIONMH. B COOTBETCTBHM C 3TUM B CTPYKType y4eOHOro mpeamera
«buosnorus» BbIJEIEHBI CIIEAYIONINE CoJlepKaTenbHble TUHUM: «bruonorus kak Hayka. MeTobpl Hay4HOTO
no3HaHus», «Kierka kak Ouosjormyeckass cucremay, «OpraHuzM Kak OHOJIOTHYEecKas CHCTEMay,
«Cucrema U MHOrooOpa3ue OpPraHu4eckoro Mupa», «IBOJIIOIUS KUBON NPUPOABD», «IKOCHUCTEMBI U
IIPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yuebHoro mnpeamera «buomorus» Ha 0a30BOM ypOoBHE — OBJaJIeHUE
00y4aroIUMUCS 3HAHUSAMU O CTPYKTYPHO-()YHKIIMOHAIEHON OpPraHU3aIMH KUBBIX CUCTEM Pa3HOTO paHra
U IpuoOpeTeHre yMEHUI HCMOIb30BaTh 3T 3HAHUS AJI1 TPAMOTHBIX JEHCTBUIl B OTHOLIEHUU OOBEKTOB
KUBOU MPUPOBI M PEIICHUS PA3IHYHBIX )XU3HEHHBIX MMPOOIIEM.

Joctuxkenne 1enu u3ydeHuss ydeOHoro rmpenmera «buonorusi» Ha 0a30BOM  ypOBHE
o0ecrieYnBaeTCs pelIeHueM CIeTYIONUX 3a/1au:

OCBOEHHE OOYYaIOIIMMHUCSA CHUCTEMBbl 3HAHUH O OHMOJOTHMYECKUX TEOPHUSIX, YUYCHUAX, 3aKOHaX,
3aKOHOMEPHOCTSX, THIIOTE3aX, MPaBWIIAX, CIYXKAIUX OCHOBOH st (opMUpOBaHHS TPEACTABICHUN O
€CTECTBEHHO-HAYYHONH KapTUHE MHUpPA, O METOJaxX HAY4YHOTO MO3HAHUS, CTPOCHHHM, MHOrooOpasuu u
O0COOCHHOCTSIX )KHBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alliH, BEIIAIOIINXCS OTKPBITHSAX U COBPEMEHHBIX
UCCIIEIOBAHMIX B OMOJIOTHH;

dopmupoBaHre 'y OOYYalOIMXCS TIO3HABATENIbHBIX, WHTEIUIEKTYaJlbHBIX W  TBOPYECKHUX
CIOCOOHOCTEH B IMpoliecce aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B OMOJOrMM HAayYHBIX B3TJISA0B, UACH U
MOAXO/0B K U3YYCHHIO KUBBIX CHCTEM PAa3HOT0 YPOBHS OpraHU3AIINH;

CTaHOBJICHHE Yy oOOydarommuxcs oOmiel KylnbTypbl, (YHKIHMOHAIBHOW TPAMOTHOCTH, pPa3BUTHE
yYMEHUN OOBSICHATH U OIICHUBATD SIBJICHUS] OKPYXKAIOIIET0 MUPA KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUU U
OTIBITA, TTOJIYYEHHBIX MPU U3YUSHUH OUOJIOTHH;

(¢bopMHpoBaHHE y O0yYarOIIMXCs YMEHUH WIUTIOCTPUPOBATh 3HAUEHHE OMOJOTMYECKMX 3HAHUU B
MPAaKTUYECKOW JIeATEIbHOCTH 4YEJIOBEKa, PA3BUTHUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTHUH U
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXXHOCTH TO3HAHUS YEIOBEKOM JKHBOM  MPUPOIBI,
HEO0OXOIMMOCTH OEpeXHOro0 OTHOIIEHHUS K Hel, COOMI0JEHUS 3TUYECKMX HOPM IMpU MPOBEIACHHUU
OMOJIOTMYECKHUX UCCIEIOBAHUNL;

OCO3HaHUE IIEHHOCTU OMOJOTUYECKUX 3HAHUN /ISl TIOBBIIIEHUS YPOBHS IKOJIOTHYECKON KYIbTYPHI,
i GOopMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MIPUMEHEHNE TPUOOPETEHHBIX 3HAHUI U YMEHUI B IOBCETHEBHOM JKU3HHU U1 OLIEHKU MOCIEACTBUI
CBOEH /IeATEIbHOCTU 10 OTHOLIEHHIO K OKpY)Kalolle cpene, COOCTBEHHOMY 3710pOBbIO, 00OCHOBAHUE U
coOmroienne Mep npodrIakTUKA 3a0071eBaHUH.

B cucreme cpennero obimiero oopazoBanus «buonorus», uzydaeMas Ha 0a30BOM ypOBHE, SIBISIETCS
00s13aTebHBIM YUeOHBIM MTPEIMETOM, BXOSIIUM B COCTaB MpeIMeTHOM obnacti «EcTecTBeHHO-HayUHbIE
MIPEAMETHD.

Jlnst m3ydenust 6nosiorn Ha 6a30BOM YpOBHE CPEIHETO 00IIero oopa3oBaHus OTBOAUTCS 68 4acoB:
B 10 kmacce — 34 gaca (1 gac B Hepeno), B 11 kimacce — 34 yaca (1 yac B Hezento).



COJAEP/KAHUE OBYYEHUA

Tema 1. buojsiorusi Kak Hayka.

buomoruss kak Hayka. CBsi3b OHONOTHM C OOLIECTBEHHBIMH, TEXHHUYECKUMH U APYTHMH
€CTECTBEHHBIMM HayKaMH, Gpuiiocopueit, STUKOH, 3CTeTUKOM 1 npaBoM. Pose Onosorun B popMupoBaHuu
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJOTUIECKIX HAYK.

Metoabl MO3HAaHUS JKUBOM MNpHponabl (HAOIIOAEHUE, SKCIEPUMEHT, ONMCAaHUE, W3MEpEHue,
KJaccu(uKanus, MOICTTMPOBAHNE, CTATUCTUYECKAsk 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u ®@. Kpuxk.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS KUBOU IPUPOABI».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

IIpakTrnueckas padorta Ne 1. «/crnonb30BaHue pa3aMyuHbIX METOI0B IIPU U3Y4YE€HUH OMOJIOTHYECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

XKusble cuctemsl (OMocHcTEMbI) Kak MpeaMeT u3ydeHus: Ouosioruu. OTIMYMe >KUBBIX CUCTEM OT
HEOPraHUYECKON IPUPOJIBIL.

CpoiicTBa OmocHucTeM M MX pa3HOOOpasue. YPOBHU OpraHH3alMyd OMOCHCTEM: MOJICKYIISPHBIH,

KJICTOYHBIH, TKAHEBBIH, OpraHU3MEHHBIH, HOMYJISALIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(OmoreoreHOTHYECKHHT ), OMOCEPHBIH.
JdeMmoHcTpamum:

Tabnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY, «YPOBHHU OpraHU3alluy )KUBOM IIPUPOIBI.

Ob6opynoBanue: moaens Moiekynsl JJHK.

Tema 3. XumMu4ecKuii cocTaB U CTPOEHHE KJIETKH.

XVMMHUYECKUH COCTAB KJIETKH. XUMHUYECKHE 3JIEMEHTBI: MAaKPO3JIEMEHTBI, MUKPO3JIeMEHTHI. Bona u
MUHEpAJIbHBIE BELIECTBA.

@OyHKIMY BOABI 1 MUHEpAJIbHBIX BeleCTB B KieTke. [logaepikanue ocMoTrueckoro 6anaHca.

benku. CocraB u cTpoeHue OenkoB. AMHMHOKHUCIOTHI — MOHOMepbl OenkoB. HezameHumble u
3aMEHUMbIE AMUHOKMCIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOH MOJIEKYJIBI
(nepBuYHasi, BTOpUYHAs, TPETUYHAs U 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOHCTBA OEIJIKOB.
buonornyeckue pyHKINU OEIKOB.

depMeHTH — Ouoorndeckre Katanu3aropbl. CTpoeHue pepMeHTa: akTUBHBIN IIEHTP, CyOCTpaTHAs
cneunpuynocts. Kopepmentsl. Butamunsl. OTiinumst GepMEeHTOB OT HEOPTaHMYECKUX KaTalu3aTOpPOB.

VYrieBoibl: MOHOCaXapuasl (TIIFOKO3a, pu003a U 1e30KCUpr003a), qucaxapuibl (caxaposa, JaKTo3a)
U ToJMcaxapuibl (Kpaxmal, IIMKOTeH, 11eJUTi0i103a). buonornyeckue GyHKIIMU yTrIIeBOIOB.

Jlununel: TpuUrauuepuasl, ¢Gocoaunuabl, crepousl. I uapopunbHO-TUIPOGOOHBIE CBONCTBA.
buonornueckue ¢ynkuu nununoB. CpaBHEHHE YITIEBOJOB, O€IKOB M JIMIUAOB KaK HCTOYHUKOB
SHEPTHUH.

Hyxneunosbie kucnortel: JJHK u PHK. Hyxieotuabsl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u pynkunu JHK. Ctpoenue u pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[utonorus — Hayka o kierke. KinerouHas Teopusi — npumep B3aUMOACHUCTBUS U U (akToB B
Hay4YHOM IMO3HAaHUU. MeTO/Ibl U3y4eHUs KIETKH.

Knerka kak nemoctHas jxuBas cucrema. OOIMe NpPU3HAKM KIETOK: 3aMKHYTas Hapy)KHas
MeMOpaHa, mosekynsl JIHK kak renerndeckuii anmapar, cuctema cuHTe3a Oernka.

Tunbl  kmeTok:  syKapuoTHuyeckas M Npokapuotuueckas.  OCOOEHHOCTH  CTPOEHHUs
npokapuoTuyeckoil knerku. Kierounas crtenka Oaktepuil. CTpoeHHE 3YKapHOTUYECKOM KIIETKH.
OCHOBHbBIE OTJIMYHS PACTUTEIIbHON, )KUBOTHOM U TPHOHON KIIETKH.

IloBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAas CTEHKA, IJIMKOKAIMKC, WX (QYHKLHUU.
[Tna3marudeckass MmeMmOpaHa, e€ cBoiicTBa u ¢pyHkuuu. L{utornasma u e€ opranouasl. OnHOMEMOpaHHbBIE
opranounbl kietku: OIIC, ammapar ['onbmxku, JH30cOMBI. [loyaBTOHOMHBIE OpPraHOUIBl KIIETKU:
MUTOXOHAPHH, MacTuabl. [Ipoucxoxxaenne MUTOXOHAPUHA U tutactua. Buasl miactun. HememOpanHbie
OpPraHOMJbl KIJIETKU: PHOOCOMBI, KIETOYHBIM IIEHTp, LEHTPUOJIM, PECHUYKH, >XIYTHKH. DyHKIUH
OpPraHoOUOB KJIETKU. BKitoueHus.

Anpo — perynstopHbld LeHTp kiaeTku. CTpoeHue sapa: sijaepHas 000JI09Ka, KapuoIla3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.



TpaHcnopT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMUYECKUX AJIEMEHTOB B HEXUBOW mpupone», «PacnpeneieHue
XUMHMYECKHX 3JIEMEHTOB B KUBOU IIPUPOICH.

Tabmuuer u cxemsl: «llepuoanyeckas TabnuIa XUMHYECKUX 3JIEMEHTOB», «CTpOEHUE MOJIEKYJIbI
BOJbI», «buocunres Oenkay, «CTpoeHue MoieKynbl Oenkay», «CtpoeHue QepmeHnrtayn, «HykienHoBble
kucnotel. JIHK», «Crpoenne monekynsl AT®», «CtpoeHne 3yKapuoTHUECKON KieTku», «CTpoeHue
KUBOTHOM KIIETKN», «CTpOCHHE pPACTUTENBHOM KIETKH», «CTpOCHHE IPOKAPUOTUYECKOW KIIETKU,
«CTpoeHue sipa KIeTKW», «Y TIeBoAb», «JIUmuabn.

O06opynoBaHue: CBETOBON MUKPOCKOI, 000pyJOBaHUE I MPOBEIEHHs HAaOII0ACHUH, U3MEPEHUi],
HKCIEPUMEHTOB, MUKPOIIPEIapaThl PACTUTEIBHBIX, )KUBOTHBIX U OaKTEPHUATbHBIX KICTOK.

JlabGopaTropHble U NpaKkTHYecKue padoThbl:

JlaboparopHnast pabota Ne 1. «/3yueHue CTpOCHHS KJIETOK PACTEHUH, )KUBOTHBIX M OAKTEPHH IO
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIPENapaTax 1 X OIUCaHUED.

Tema 4. /KusHeaesTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WJIM MeETa0ONMHM3M. ACCUMHIIIANMS (TUTACTHYECKHH OOMEH) M JTUCCHUMIISIIUS
(oHEepreTUyecKuii 0OOMEH) — JIB€ CTOPOHBI €IMHOrO Tpoliecca MeTaboau3ma. Poilb 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa0O0IM3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPOHBIN U TeTepoTpodHbIiA. Ponbs depMeHTOB B 0OMEHE BEIIECTB U
IIPEBPALLICHUY SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas u TeMHOBast (azbl GorocuHTe3a. Peaknuu gorocuHTe3a. DPPeKTHBHOCTD
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a s KU3HU Ha 3emiie. BinusiHue ycioBuil cpeasl Ha GOTOCUHTE3 U
CTIOCOOBI TIOBBIIIEHHSI €70 MPOJTYKTUBHOCTH Y KYJIBTYPHBIX PAaCTEHUIA.

XeMOoCUHTEe3. XEeMOCHHTE3UpYIole OakTepun. 3HaUeHHe XeMOCUHTE3a JIIsl )KU3HU Ha 3eMIie.

OHepreTudeckuii oOMeH B KkieTke. PaciienieHne BelIeCTB, BBIJACICHHE U aKKyMYJIHPOBaHHE
SHEpPIrUu B KIIETKE. DTambl sHepreTuyeckoro ooOMena. ['mukonus. bpoxenue u ero Buabsl. Kucnopoanoe
OKHUCJIEHHWE, WU KJIeTo4yHoe JpixaHue. OxuciautenbHoe QochopunupoBanue. IPHEKTUBHOCTh
HHEPreTHYecKOoro oOMeHa.

Peakuuu marpuunoro cunresa. ['enernueckas mnpopmanus u JIHK. Peanuzanusa renernueckoit
uHpopManuu B KieTke. ['eHeTnueckuit koa u ero coiicta. Tpanckpunuus — MaTpuusbii cuare3 PHK.
Tpancasuus — 6uocuHte3 Oenka. Drtanbl TpaHcmsiuuu. KogupoBanue amuHokucinor. Poibs pubocom B
O6uocuHTe3e Oenka.

Heknerounsle ¢opmbl xu3Hu — BUpycbl. WMcropus otkpeitus BupycoB (/. V. BanoBckwuit).
OcoOeHHOCTH CTPOEHUS M )KU3HEHHOTO 1MKJIAa BUpYcoB. bakTepunodaru. bonesnu pacteHui, 5)kUBOTHBIX U
4eNoBeKa, BhI3bIBaeMble BUpycamu. Bupyc nmMmmyHonedpunura yenoseka (BUY) — Bo3doyaurens CIIN/a.
OOparHasi TpaHCKpHUIIIMS, peBepTa3a W HHTerpasa. llpodunakTuka pacrnpoCTpaHEHHS BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpanum:

[Toprpetsr: H. K. Konsnos, . . iBanoBckui, K. A. Tumupsizes.

Tabmuuelr u cxembl: «Tunsl nutanusy, «Metabomuzm», «MUTOXOHIPUA», «IHEPreTUUECKUN
obmen», «Xmoporacty, «Dorocuntes», «Ctpoenue JJHK», «Ctpoenne n GyHKIHMOHUpPOBAHUE TEHAY,
«Cunre3 Genkay, «['enetnueckuil kon», «Bupyco», «bakrepuodaru», «CTpoeHne M >KU3HEHHBIA UK
Bupyca CIIN/1a, Gakrepuodarar, «Pemnukanus JHK».

Ob6opynoBanue: moaenu-amminkamuu «Yasoenue [IHK u tpanckpunuus», «buocunres Oenkay,
«CTpoeHHe KIeTKn», MoJenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kiterounslii iukI1, Wiv )KM3HEHHBIN UK KieTku. MaTepdasza u muto3. [Iporeccsl, mpoTekaromnue
B uHTepdaze. Pemmukanus — peakuus marpuunoro cuareza JJHK. Ctpoenue xpomocoM. XpoMOCOMHBIH
Habop — KapuoTuIl. JIUIJTONIHBINA U TaIUNIOUAHBIA XPOMOCOMHBIE HaOopbl. Xpomatuabl. [{utonornvyeckue
OCHOBBI Pa3MHO>KE€HHUS U MHAWBUIYAJIbHOTO PAa3BUTHS OPTaHU3MOB.

Henenne xnerkn — muto3. Cramum murosa. [Ipomecchl, mpoucxonsdmive Ha pa3HBIX CTAIUAX
MHUTO3a. bHOJIOrHYecKuil CMBICI MUTO3A.

IIporpammupyemasi rudesnb KJIETKU — aloITo3.



@opMBI pa3MHOKECHHSI OPraHM3MOB: O€croioe M TOoJoBoe. BuIbl 0ecrnonoro pa3MHOKCHHUS:
JeiecHue HaJBO€, TIOYKOBaHHE OJIHO- M MHOTOKJIETOYHBIX, CIIOpooOpa3oBaHHe, BEreTaTuBHOE
pa3MmHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €70 3HAYEHHUE JIJIsl CEICKIIUH.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Metioz. Cranuu meito3a. IIponecchl, mpoucxosmnire Ha cTaausx Merosa. [loBegenue xpomocom B
Meiioze. Kpoccunrosep. buosnornueckuii CMbICI M 3HAYEHUE MEil03a.

l'amerorenes — mporecc 0Opa3oBaHHs TIOJOBBIX KIETOK Yy JKUBOTHBIX. [lOJIOBBIE JKeme3bl:
CEMEHHMKH U sinuHuKHU. OOpazoBaHue M pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30U/I, SIIEKIeTKa)
— cmnepMaroreHe3 u oBoreHe3. (OCOOCHHOCTH CTpOEHHUS SHIEKIETOK U CIIEpMaTO30HUI0B.
OmnonorBopenue. [lapreHorenes.

WupuBuayansHoe pa3Butue (OHTOreHe3). OMOpHOHalbHOE pa3BUTHE (3MOpHOTeHe3). ITarbl
SMOpPUOHAILHOTO PAa3BUTHUA y IO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHWE, TacTpyJsLUs, OPraHOTEHE3.
[ToctomMOpuoHanbHOE pa3BuTHE. TUNBI  MOCTIMOPHUOHANBLHOTO — PA3BUTHS:  MPSMOE, HEMPSMOE
(mmunHOYHOE). BiusiHue cpeabl HAa pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3BIBATH BPOKIAEHHbBIC
YPOICTBA.

Poct u paszButne pacrenuii. OHTOreHe3 IIBETKOBOI'O pACTEHHUs: CTPOCHUE CEMEHHU, CTaauu
pa3BUTHSL.

JdeMmoHcTpanum:

Tabmuipr 1 cxembl: «@DOpMbI Pa3MHOXKEHUS OPraHU3MOB», «J[BOWHOE OIUIOAOTBOpEHUE Y
IBETKOBBIX pacTeHHil», «BereraTuBHOe pa3MHOXXEHUE pacTeHUi», «JleneHne KIeTKH OakTepuiiy,
«CTpoeHHe TOJIOBBIX KJIETOK», «CTpoeHue xpoMocombl», «Kierounwni nuxm», «Pemmukamus JIHK,
«Muro3zy, «Meiio3y, «IIpssmoe n Henpsimoe pa3BUTUE», «l'aMeToreHe3 y MIEKOMUTAIOIMINX U YEJIOBEKAY,
«OCHOBHBIE CTAJIUN OHTOT'EHE3aY.

O6opynoBanue:  MHKPOCKON,  MHKporpernapaTbl  «CrnepMaTto3ouabl  MIIEKOMHTAIOLIETOY,
«Sineknerka miiekonuTaroniero», «KapuokuHe3 B KIETKax KOpEIIKa JyKa», MarHUTHash MOJIENb-
anmuiikanus «Jlenenue kierkn», moaens JIHK, moaens Metada3zHoOi XpOMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUEe padoThI:

JlaboparopHas pabota Ne 2. «HabmroneHne MUTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsiencTBeHHOCTh H H3MEHYHBOCTH OPTaHU3MOB.

[Ipeamer u 3amaum renetuku. Victopust pa3BUTHS T€HETUKH. POJb HUTONOTHU U AMOPUOJIOTHUU B
CTaHOBJICHUHM T€HETUKH. BKIag pOCCHUUCKUX U 3apyOEKHBIX YYEHBIX B pa3BUTHE TCHETUKH. MeTomabl
TeHeTUKH  (THOPUIOOTUYECKHM, [UTOTCHETHYECKUH, MOJEKYISIpHO-TeHeTHYecKkuii). OCHOBHBIE
TreHEeTUYECKUE MOHATHUS. | 'eHeThuuecKkasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpellUBaHUM.

3aKOHOMEPHOCTH HACIEOBAaHUSI TPU3HAKOB, ycTaHoBIeHHble . Mennenem. MoHoruGpumaHoe
CKpellMBaHue. 3aKOH eIMHO0-00pa3us THOPUA0B MepBOro mokoyneHus. [IpaBuno noMuHUpOBaHUS. 3aKOH
pacmieruieHus mpu3HakoB. [ umore3a urctoTel ramet. [1oiHOE ¥ HEMmOJIHOE JOMHUHUPOBAHHE.

JlurubpuaHoe ckpenMBanie. 3aKOH HE3aBUCUMOTO HACJIEeIOBaHUS MPU3HAKOB. L{uToreneTnieckue
OCHOBBI  JUTHOPHIHOTO  CKpeNIMBaHUs.  AHaIM3UpyMOIIee  CKpemuBaHuwe.  Vcmonb3oBaHue
AHATM3UPYIOIIETO CKPEIIMBAHUS JIJIS ONIPEIeJICHHsI TEHOTUIIA OCOOH.

CueruienHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo clemieHHOMY HAaclIeJOBAaHUIO
reHoB. Hapy1ienue ciienienus TeHOB B pe3yJibTaTe KPOCCUHTOBEpa.

XpOoMOCOMHast TEOPHS HACIEICTBEHHOCTH. | eHETHUECKHEe KapThI.

I'enetnka mnona. XpoMOCOMHOE OIpeAeleHre TMoyia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHBIC U TeTepOraMeTHbIE OpTaHu3Mbl. HacienoBanne npru3HaKoB, CIETUICHHBIX C TIOJIOM.

N3menunBoCcTh. BuUIbI M3MEHUMBOCTU: HEHACIIEJCTBEHHAs M HaclelICTBeHHas. Poib cpenasl B
HEHAaCJIeACTBEHHOM W3MEHYHUBOCTH. XapakTepucTuka MOAU(UKAITMOHHON W3MEHYUBOCTH.
Bapuanuonssiii psag u BapuanuoHHas KpuBas. Hopma peaknum npusHaka. KommdecTBeHHblE U
KaueCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALMOHHON U3MEHYHBOCTH.

HacnencreenHnasi, Wiy TeHOTUIHYECKAst, H3MEHYMBOCTh. KOMOMHATHBHAS N3MEHYUBOCTh. Meiio3 1
MOJIOBOM  TPOIIECC — OCHOBA KOMOWHATUBHOMW HW3MEHYMBOCTH. MyTallMOHHAs W3MEHYHUBOCTb.
Knaccudukanus wmyTanwii: TEHHbIE, XPOMOCOMHBIC, TeHOMHBbIe. YacToTa W TPUYUHBI MYyTaIlHi.
Mytarennble (akTOpbl. 3aKOH TOMOJIOTHUECKHX pPSAIOB B HACIEACTBEHHOW wu3MeH4YmBocTH H. M.
Basuiosa.

BresaepHas HacIeCTBEHHOCTh U U3BMEHUYHUBOCTb.



I'eneruka 4enoBeka. Kapuorun denoBeka. OCHOBHBIE METOABI TI'€HETHKM  YEJIOBEKA:
TCHEATOTUYECKUN, OJM3HEIOBBIM, ITUTOTCHETHUYECKUH, OMOXMMHYECKHN, MOJEKYISIPHO-TEHETUUECKH.
CoBpeMEHHOE ONpEJEICHUE TEHOTHIA: IOJHOTEHOMHOE CEKBEHHUPOBAaHUE, I'€HOTHUIIMPOBAHUE, B TOM
yucine ¢ nomonibto [1I[P-ananusa. HacnencrBennsie 3a00aeBaHus YeI0BEKa: FeHHbIE 00JIe3HU, OOIE3HU C
HACJIEJICTBEHHON MPEIpacIoNoKeHHOCThI0, XpOMOCOMHbBIE Oonie3Hn. CoMaTHUecKue M TeHEepaTHBHBIC
mytauud. CTBONOBBIE KiEeTKH. [IpuHIUIBI 310pOBOro 00pasza >KU3HU, AUATHOCTUKH, MPOPHUIAKTUKH U
JIeUeHHsI TeHEeTUYEeCKNX Oose3Hel. Menuko-reHeTH4eckoe KOHCYIbTUPOBaHUEe. 3HAYeHUE MEIUITUHCKON
TeHETUKH B MPEAOTBPAILIEHUH U JICUCHUN TeHETUYECKUX 3a00JIeBaHUI YelloBeKa.

JdemMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3s, C. C. YerBepukos, H. B. TumodeeB-Pecorckuii,
H. 1. BaBuios.

Tabmuipl 1 cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE M €r0 LIUTOI€HETHYeCKas: OCHOBa», «3aKOH
paclllelUIeHHsT M €ro IUTOI€HETUYECKas OCHOBa», «3aKkOH YHCTOTHI TrameT», «/urudpuanoe
cKpelrBaHuey, «Llutonornyeckue OCHOBBI TUTHOPUAHOTO CKpelUBaHus», «Melo3y», «B3aumonenctaue
QJJICNIbHBIX T€HOB», «['eHeTHuueckue KapThl pacTEeHUl, XUBOTHBIX U 4YEJIOBEKa», «l'eHeTHKa mojay,
«3aKOHOMEPHOCTH HAacCJIeIOBaHUs, CLEIUIEHHOIO € MojJoM», «KapuoTumbl 4YenoBeKa M KUBOTHBIX,
«Bugsl m3meHuuBocTHY», «MoauduKanMoHHAs W3MEHUMBOCTHY», «HaciemoBanme pesyc-gpakropay,
«["eneruka rpynmn KpoBu», «MyTallMOHHAs U3MEHYUBOCTb.

O6opynoBanue:  Mojenu-ammvkanuu — «MoHorubpugHoe — ckpemuBaHue»,  «Henomnoe
JOMUHUpOBaHUE», «JlurnbpugHoe ckpeuruBanue», «llepekpéct XpoMOCOM», MHKPOCKON H
MuKponpemnapar «/po3zodunay (Hopma, MmyTanuu GOpMBI KPBUIBEB U OKpAaCKH Tena), repdapuii «I opox
ITOCEBHOM».

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

Jlaboparopuass pabora Ne 3. «l3ydeHue pe3yiabTaTOB MOHOTHMOPHIHOTO M TUTHOPHIHOTO
CKpeUIMBaHUsA y AP030(HIIbl Ha TOTOBBIX MUKpPOIpErapaTax.

JIaGoparopHas pabota Ne 4. «AHanu3 MyTauuii y Apo30(uibl Ha TOTOBBIX MUKpOIpenapaTax.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexuus Kak HayKa M Ipolecc. 3apoKIeHUe celIeKInu 1 nfomectukanus. Yuenue H. M. Basunosa
O LEHTpax MPOMCXOXKICHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHuil. LleHTpbl npoucxoxaeHus
JOMalIHUX XUBOTHBIX. CopT, Opoa, ITaMM.

CoBpeMeHHbIE METObI CeNeKIMU. MacCcoBbI U HHIUBUAYAIbHBIA OTOOPHI B CENIEKIINNA PACTEHUN U
KHUBOTHBIX. OIleHKa 3KcTepbepa. BIU3KOpOACTBEHHOE CKpelMBaHue — HHOpUAMHT. Ywucrass JIUHUSA.
CkpeuuBanue 4ucTbix JuHUHM. ['erepos3uc, mnu rubpuanas cuna. HepoacTBeHHOE CKpelIUBaHUE —
aytopuauur. OtaanéHHas ruOpuauzanuss U e€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 M IOJIyueHHe
MOJIUTLIONO0B. JIOCTHKEHUSI CEEKIIUU PACTEHU, d)KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorusi Kkak oOTpacib TNPOM3BOACTBA. ['€HHas WHXKEHepus. OTamnbl CO3IAHUS
pexombunantHot JIHK u Tpancrennsix opranm3moB. Kiierounas unxkeHepus. KiierouHble KyabTyphl.
MUuKpOKIOHaIBHOE pa3MHO)KEHHE pacTeHH. KnonupoBanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SCTBEHHBIX OPraHU3MOB. DKoJorMdyeckue W 3tuyeckue npodiemsl. MO — renermuecku
MOJU(UIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuipl 1 cxembl: kapTa «LleHTpBl MPOUCXOXKIAEHHUSI U MHOT000pa3usi KyJIbTYPHBIX PAaCTEHUI»,
«[Topoapl JOMAIIHUX >KUBOTHBIX», «CopTa KYNbTYPHBIX pacTeHui», «OTnanéHHas THOpHAM3AIIHI,
«Paboter akamemmka M. @. MBanoBa», «llomumaonaus», «OO0BEKTH OnoTexHOIOTHH», «KileTrouHble
KYJIbTYpPBI ¥ KIIOHUpOBaHue», «KoHCTpynpoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBanue: MYJISDKHM TUIOI0B U KOPHEIUIOAOB JUKHX (POPM M KYJIBTYPHBIX COPTOB PacTEHHH,
repOapuii «CelbCKOX03UCTBEHHBIC PACTEHUS.



IINIAHUPYEMBIE PE3VJIBTATbI OCBOEHUA IIPOI'PAMMBI IIO BHMOJIOI'MM HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Cornacuo ®I'OC COO, ycraHaBnmuBaroTcsi TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS 0OYYaIOUIMMUCS
IPOTpaMM CPEAHEro o0mero 00pa3oBaHus: TMYHOCTHBIM, METAIPEAMETHBIM U IPEIMETHBIM.

JIMUHOCTHBIE PE3YJIbTATHBI

B cTpykType JIMUHOCTHBIX pe3yibTaTOB OCBOCHMS IpeameTa «bHoJIorus» BbIIEIEHBI CIEIYIOLIne
COCTABJISIFOLIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON IpakIaHCKOM MJACHTHYHOCTH — T'OTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEILHOCTA U CAMOOTMPEIENICHUIO, HATMYME MOTUBALIMU K 00y4eHHUI0 OMOJIOTHH,
[[EJICHANIPABIICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHHWH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEH H
UCTOPUYECKHUX TPAIUIMMA pa3BUTHS OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh O0y4arouuxcs
PYKOBOJICTBOBaTbCSI B CBOEU JICSITEIIBHOCTA II€HHOCTHO-CMBICIOBBIMH YCTAHOBKAMH, TPUCYILIUMHU
cUCTeMe OHOJOTHYECKOro 00pa3oBaHus, HAJIWYHE SKOJIOTHYECKOrOo IPAaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTD LIETIU U CTPOUTH KU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE pPe3yabTaThl OCBOCHUS mpeamera «buonorusy MoCTUraroTCs B €IMHCTBE Y4eOHOW U
BOCITUTATEIBHON JCSITEIBHOCTU B COOTBETCTBUH C TPATUIIMOHHBIMH POCCUHUCKUMH COLIMOKYJIBTYPHBIMU,
HUCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPHUHATHIMU B OOIIECTBE MpaBUIAMU H
HOpPMaMH TIOBEJCHUSI U CIIOCOOCTBYIOT MPOILIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U CAMOPA3BUTHS,
pa3BUTUSL BHYTPEHHEH MO3UIUU JIMYHOCTH, MATPUOTHU3MA, YBAXKEHUS K 3aKOHY U MPaBONOPSJIKY,
YEJIOBEKY TPY/Ia U CTapIIEMy MMOKOJICHUIO, B3aUMHOTO YBaKCHUS, OEPEKHOTO OTHOILIEHUS K KYJIbTYPHOMY
HacjleAWld M TPAaJAULMSIM MHOTOHAallMOHANbHOrO Hapoaa Poccuiickoit ®enepanuu, npupoae u
OKpY>Karollen cpefie.

JIndHOCTHBIE pE3yabTaThl OCBOCHHS yueOHoro mpeamera «bHOJOrUS» MODKHBI OTpaXkaThb
TOTOBHOCTb U CLIOCOOHOCTh 00y4aroUIMxcs pyKOBOACTBOBATHCA C(hOPMUPOBAHHON BHYTPEHHEHN MO3ULIMEN
JUYHOCTH, CHCTEMON  IIEHHOCTHBIX  OpHUEHTAllMi, TO3UTUBHBIX  BHYTPEHHHX  YOEXICHUH,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHICKOTO O0OIIeCTBa, PaCHIMPEHHE >KU3HEHHOTO
OMbITa W ONBITA JEATEIBHOCTH B IIPOILIECCE pEeaTn3allMii OCHOBHBIX HANPAaBICHUW BOCIHUTATEIbHOM
NEeSTETLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU O0YYaIOIIEerocsi KaKk aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 0OIIECTRa;

OCO3HaHUE CBOMX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM eATEIHbHOCTH IPHU CO3JaHUH YI€OHBIX TPOEKTOB, PEIICHUH
y4€OHBIX M MO3HABATEIBHBIX 3a/1a4, BHIMOJTHEHUH OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENATh COOCTBEHHYIO IMO3UIIMI0 1O OTHOIIEHUIO K SIBJICHHUSIM COBPEMEHHOM
JKU3HU U O0BICHSTE €€;

YMEHHE YYHUTHIBATH B CBOMX JICUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJCHCTBUS
JOJIeH C pa3HBIMU YOEKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMHU U COIIMAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOIIECCE COBMECTHOTO BBITIONHEHUS YI€OHBIX, MO3HABATEIHHBIX
W WCCIIeOBATEIbCKUX 3a/1ad, YBAKHUTEIHHOTO OTHOIIEHHWS K MHEHHIO OINIOHEHTOB TPH OOCYXIECHUHU
CHOPHBIX BOIIPOCOB OMOJOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATETLHOCTH,

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPaKTAHCKOW MICHTHYHOCTH, MATPUOTH3MA, YBAKECHUS K CBOEMY
HapOAy, YyBCTBAa OTBETCTBEHHOCTHU Nepea PoauHON, ropaocTH 3a CBOU Kpai, CBOXO PoauHy, CBOU SA3BIK U
KYJbTYpY, IPOIUIOE U HACTOSIIIEE MHOIOHAIIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEIUI0 W MAMSATHUKAM HPUPOABI, TOCTHKEHHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCHMCKHX YUYEHBIX B CTAaHOBIIEHHE W pa3BUTHE OWOJIOTHH,
MOHMMAaHUs 3HaY€HUs OMOJOTMM B MO3HAHUU 3aKOHOB NMPHUPOABI, B JKU3HMU YEJIOBEKa U COBPEMEHHOTO
o01IecTBa;

uzeitHas yoexxa€HHOCTh, TOTOBHOCTh K CIy>KE€HHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOaa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIlMI0 M TPUHAMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSICh Ha
MOpPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyLIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTENSAM, CO3JAHUIO CEMbUM HA OCHOBE OCO3HAHHOIO
MPUHATUS LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETHYECKOE OTHOIICHHWE K MHpPY, BKIIOYAas OJCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOLICHHIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATh KayecTBa
TBOPUYECKOMN JTMYHOCTH;

5) ¢usuuyeckoro BocnuTAHUA, (GOPMUPOBAHMS KYJbTYPbI 310POBbSI M 3MOIHUOHAJILHOIO
os1aromosty4ms:

MOHUMAaHWE U peanu3alus 3J0pOoBOro H 0Oe3omacHoro obpasza >KM3HU (3J0pOBOE MHUTAHUE,
COONIFOZICHHE THTMEHUYECCKMX TIPAaBWJI M HOPM, COaJaHCHUPOBAHHBIM PEKUAM 3aHATHH M OTABIXA,
perynspHas ¢u3nyYecKash aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHS K
COOCTBEHHOMY (PM3HUECKOMY U TICHXUYECKOMY 370POBBIO;

MMOHMMAaHHUE IICHHOCTH MPaBWJI WHAMBHIYAJILHOTO U KOJIJIEKTUBHOTO OE€30MAacCHOTO MOBEJCHUS B
CUTYaIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HaHUE MOCIEACTBUI U HETIPUATHS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOT0JIsl, HAPKOTHKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TFOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepPCTBa, TPYJ0I00HE;

TOTOBHOCTh K aKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOW W COLMAIBHOM HANpaBlIEHHOCTH,
CIIOCOOHOCTH UHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSITEIIbHO BBITIOJIHITH TAKYIO JICSITEIbHOCTD;

WHTEpeC K pa3iuuHbiM chepaM mpodecCHOHATbHOW AESITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPA30BAHMIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

9KOJIOTHUECKHU IieJiecooOpa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY JKM3HU Ha 3eMJjie, OCHOBE
€€ CyIleCTBOBaHMS,

MOBBIIIIEHUE YPOBHS SKOJOTHYECKON KYJIbTYpPhl: IPUOOPETEHUE OMBITA MJIAHHPOBAHUS TTOCTYIKOB U
OIICHKU WX BO3MOXKHBIX TIOCIICJICTBUM JIJIST OKPYXKAIOIIEH CPEIbl;

OCO3HaHUe TT00aTbHOI0 XapaKkTepa KOJOTHIECKUX MPOOJIeM U MyTeil UX pelIeHHs;

CIIOCOOHOCTh HCITOJIB30BaTh MPUOOpPETaeMble MPU H3YUYCHUH OWOJIOTHUU 3HAHHWS W yYMEHHS TIPH
pelieHnr MpoOJieM, CBS3aHHBIX C PAIMOHATBHBIM IPUPOJONOIH30BAaHUEM (COONIOACHHUE TPaBUII
MOBEJICHUS B TIPUPOJC, HAMPABICHHBIX HA COXpaHEHWE PABHOBECHS B DKOCHUCTEMaX, OXPaHY BHJIOB,
aKocHucTeM, orochepsl);

AKTUBHOE HEMPUATHE NEWCTBUM, MPUHOCIUIUX BpEI OKPYKAIOWIEH MNPUPOTHOW Cpele, yMEHUE
MIPOTHO3UPOBATh HEONArOMPHITHBIE SKOJIOTHYECKHUE TMOCIEICTBUS MPEANPUHUMACMBIX JCHCTBHA |
MpeA0TBpaIIaTh UX;

HaJU4YMe Pa3BUTOrO IKOJIOTMUYECKOTO MBIIUICHHUS, IKOJIOTHYECKON KYIbTYpHhI, ONbITA I€ATEIbHOCTH
OKOJIOTUYECKOW  HANpaBJICHHOCTH, yMEHHS  PYKOBOACTBOBAaThCA HWMH B  TTO3HABATEIIHHOM,
KOMMYHUKAaTUBHOM U COLIMAIIbHOW MPAKTHKE, TOTOBHOCTU K YYacCTHIO B MPAKTHUUECKOW AESITENIbHOCTU
AKOJIOTUYECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOIIECTBEHHOW MPAKTUKW, OCHOBAHHOTO HA JIMAJIOTe KYJIBTYP, CIIOCOOCTBYIOMIETO OCO3HAHHIO CBOETO
MECTa B MTOJIMKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UUTATEIHCKOU KYJIBTYphI KaK CPEACTBA B3aMMOJICUCTBUS MEXY
JIFOJIBMH U TTO3HAHMS MUPA;

MOHUMaHHE CIeU(PHUKH OWOJIOTUM KaK HayKH, OCO3HaHUS €€ poaud B (HOPMUPOBAHHHU
PaIMOHATILHOTO HAyYHOTO MBILIUICHUS, CO3JaHUM ILIEIOCTHOTO MPEJCTaBICHUS 00 OKpYKaIolleM MHUpE



KaK O €IUHCTBE IPUPOJIBI, YEIIOBEKA U OOIIECTBA, B MO3HAHUHU PUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JIeM COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OWOJIOTUU JUISI COBPEMEHHOM IMBHUIM3ALNU: 00ECIIEYeHHUsS] HOBOTO
YPOBHSI Pa3BUTUS MEIUIMHBI, CO3JaHUE TEPCICKTHBHBIX OMOTEXHOJOTHH, CHOCOOHBIX peIIaTh
pecypcHbIE MPOOIEMBbI Pa3BUTHS YEIOBEUYECTBA, MMOMCKA IMyTEH BBIXOJA U3 TII00ATBHBIX IKOJIOTUYCCKUX
npobieM W o0ecredeHus: Imepexoja K YCTOHYMBOMY pa3BUTHIO, PAlMOHAIBHOMY HCIIOJIb30BAHHIO
MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTHMYECKUX 3HAHWUH B IEISIX TOBBIMICHHUS OOIICH
KYJIBTYpPbI, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHATHHOW T'PaMOTHOCTH
oOy4Jaronuxcs, GopMHUPYEMOM MPU U3YICHUU OMOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOAOB MO3HAHMS, UCTIONB3YEMBIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH
UCIOJB30BaTh TOJyYaeMble 3HAHUS IS aHalu3a W OOBSICHEHHs SIBIICHHH OKPYKAIOIIETO MHpa |
MPOUCXOJSIINX B HEM W3MEHEHWH, YMEHHE N1eJaTh OOOCHOBAaHHBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX
(aKTOB M MMEIOIIUXCS JIAHHBIX C IEIIBIO TIOJTYYCHUS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIIONB30BaTh OMOJIOTHUECKUE 3HAHHS IS PEUIeHHs MpoOiieM B
peabHBIX KU3HCHHBIX CHUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOH JESATCIIBHOCTH, TOTOBHOCTh OCYIICCTBIISATH IPOCKTHYIO H
UCCIIEIOBATEIBCKYIO JICSTEIbHOCTh HHUBHUIYaIbHO U B TPYIIIIC;

TOTOBHOCTh U CIIOCOOHOCTh K HENMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPA30BAHHIO, K AKTHBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHble pe3ybTaThl OCBOCHHS Y4eOHOTo mnpeamera «broaorusy BKIIOYAIOT: 3HAUUMBIE
it GOpMHUPOBAaHUS MHUPOBO33PCHUS OOYYAOIIUXCS  MEKIUCIUIUIMHAPHBIE  (MEXKIIPEIMETHEIC)
OOIIeHAYYHbIE MOHITHS, OTPAKAIOLIUE IEJIOCTHOCTh HayYHON KApTUHBI MHpa U CIEeUU(UKY METO/I0B
MMO3HAHUS, WCIOIB3yeMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, SHEPTHs, SBIICHUE, MPOIECC, CUCTEMA,
HAy4YHBIH (PaKT, MPUHIUN, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, HUCCIeIOBaHUE, HAOIIOJACHUE,
U3MEpEeHUe, OKCIePUMEHT U JPYruX), YHUBEPCAIbHBIC Yy4eOHBbIC JelCTBUSA (ITO3HABATCIIBHEIC,
KOMMYHHUKATHBHBIC, PETYISTUBHBIE), oOecrieunBaomue GopMupoBanue (HpyHKIIMOHAIBHON IPaMOTHOCTH
M COIMAJIBHON KOMIIETEHIIMH OOYyYaIoIIUXCs, CIOCOOHOCTh OOYYaIOIIMXCS HCIOJIb30BaTh OCBOCHHBIE
MEXIUCHUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAaHWA M yHUBEpPCAbHbIE y4ueOHBbIE [EHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MeTtanpeaMeTHbIe pe3yNbTaThl OCBOCHHSI MPOTPAaMMBI CPEIHEro OOIIer0 OOpa3oBaHUs JOJKHBI
OTpaXkaTh:

OBiajeHne YHMBEPCAJILHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOrHYeCKHeE eCTBHUS:

CaMOCTOSITENTLHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIOJIb30BaTh TIPW OCBOCHHWHM 3HAHWK TNPUEMBI JIOTHYSCKOTO MBIIIICHUS (aHAJM3a, CHHTE3a,
CpaBHEHUs, Kiaccupukanuu, 0000IIeHNs), pACKPBIBATh CMBICIT OMOIOTUYECKUX MOHSATUH (BBIACTATH UX
XapaKTepHbIC TPU3HAKH, YCTAHABIMBATD CBSI3U C IPYTHMH ITOHSATHSIMH ),

OTIPECTIATh IeNN ACSITeTbHOCTH, 3a7aBas mapaMeTpbl U KPUTEPUU UX JOCTHUKEHHS, COOTHOCHUTH
PE3YIIbTAThI JEATSIILHOCTH C TTOCTABIICHHBIMH TEIISIMH,

WCIOJIb30BaTh OMOJOTHYECKHE MOHATHS IS OOBsICHEHUS (PAKTOB U SIBICHUH KUBOW MPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYXKICHHUS (MHIYKTHBHBIC, JICAyKTHBHBIC, 10 AHAJOTHH), BBISBIIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOpPEYMS] B PACCMATPUBAEMBIX SBICHHSX, (OPMYIHPOBATh BBIBOJBI H
3aKJIFOYEHUS,;

MPUMEHITh CXEMHO-MOJICNIbHBIE CPEICTBA JUIsl TPEICTaBICHHS CYIIECTBEHHBIX CBS3EH U
OTHOIIIEHWH B M3Y4YaeMbIX OHOJOTUYECKMX OOBEKTaX, a TaKXe TMPOTUBOPEUMMA pPa3HOTO POJa,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUTAH pEHICHUS TPOOJEMBI ¢ YyYETOM aHaIM3a WMEIOIIMXCS MaTepuaibHbIX U
HEMaTepUaIbHBIX PECypCOB;

BHOCHUTb KOPPEKTHBBI B JICSITEIIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJbTATOB IIEJISIM, OIICHUBATh
PUCKU TIOCTIEACTBHIA NESTEILHOCTH,

KOOPJMHHPOBATh W  BBINONHATH PabOTy B  YCIOBUAX  PEAIbHOT0, BHUPTYaJIbHOTO |
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;



pa3BHUBATh KPEaTUBHOE MBIIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.
2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BIIQJICTh HAaBBIKAMU y4eOHO-MCCIIEIOBATENILCKOH W TMPOEKTHON JIEATENhbHOCTH, HaBBIKAMH
paspernieHust mpo0JeM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY MOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOIOB [TO3HAHMUS;

WCIIOIb30BaTh  PA3JIMYHbIE BHJIBI  JCATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HaHHWs, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YYEOHBIX CHTYAIMSIX, B TOM YHCIIEe MPU CO3JIaHUU
Y4€OHBIX ¥ COLUATLHBIX POCKTOB;

dbopMUpOBAaTh HAYYHBIH THUI MBIIIICHHUS, BIIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH
MOHATHIMM U METOIAMH;

CTaBUTHh U (hOPMYITHPOBATH COOCTBEHHBIC 33a4l B 00PAa30BATEIHLHON JICATEILHOCTH U JKU3HCHHBIX
CUTYaIHIX;

BBISIBJIATh ITPUYMHHO-CJICICTBEHHBIC CBSI3M U aKTYaJW3HpPOBATh 3ajJady, BBIJBHUIaTh TUIOTE3Y €€
pelieHusl, HaXOAWTh apryMEHTHI IS JIOKa3aTebCTBA CBOMX YTBEPI)KICHUH, 3a7aBaTh MapaMeTpbl U
KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh IOJIyUCHHBIE B XOJ€ PEUICHHS 3aJaud pPe3yJbTaTbl, KPUTUUYECKH OIICHUBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIIECTBJISITh  LIEJICHANIPABICHHBIM TOUCK TEPEeHOoca CPEeACTB M CHOCOOOB JACHCTBUSA B
npodeccuoHaNbHYIO Cpeny;

YMETh MMEPESHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U MIPAKTHUYECKYIO 00JIACTH KU3HEACSITSILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJIEH, MIpEAJiaraTh OPUTHHAIIBHBIE MTOAXObl M PEIICHUS, CTABUTH MPOOJIEMBI U
3a/1a4u, JOMYCKAIOIIUE allbTEePHATUBHBIC PEIICHHUS.

3) padora ¢ unopmanmeii:

OpPUEHTUPOBATHCS B PA3NUYHBIX MCTOUYHHMKAX MHQPOpMAIUHU (TeKCTe yueOHOro MOcoOus, Hay4HO-
MONYJISIPHOM JTUTEepaType, OUOJTOTHYECKUX CIIOBAPSAX U CIIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax aHHBIX, B
WuTepHere), aHanmu3upoBaTh HH(DOPMALMIO Pa3TUYHBIX BUAOB U (HOpPM MpeAcTaBIeHUS, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTHh U HEMPOTHBOPEUUBOCTD;

(GhopMyIHpOBaTh 3aNPOCHI U MPUMEHATH PA3IUYHBIE METO/IbI MPU MOUCKE U 0TOOpe OMOIOTHYECKON
nH(popMaIuu, HeOOXOAMMOM ISl BBITIOTHEHUS YIeOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HCHOJB30BaHUS  MH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
COBEPIIIEHCTBOBATH KYJIBTYPY aKTUBHOTO MUCITOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHHs] OMOIOTUYECKOW HH(OpMAaIu
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYToe);

MCIIOJIb30BaTh HAYYHBIN S3BIK B KAQUECTBE CPEJCTBA MPHU padoTe ¢ OHONOrHuecKoi nHpopMaIuen:
MPUMEHATh XUMHUUYECKHE, (PU3NUeCKre W MaTeMaTHYEeCKHUe 3HAKW U CUMBOJBI, (opmyIibl, abOpeBUaTypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;

BJIQJIETh HABBIKAMH PACIO3HABAHUSA W 3aIUThl WHOOpMaiu, WHOOPMAIMOHHOW 0e301acHOCTH
JINIHOCTH.

OBJjajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€HCTBUAMM:

1) o6menmne:

OCYIIECTBJISITh KOMMYHHUKAITMU BO BCeX cepax XKU3HM, aKTHBHO YYacCTBOBATh B JUAJIOTE WIIH
JTUCKYCCUU TIO CYIIECTBY OOCYyKIaemMod TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh CYXKICHUS
OTHOCHUTEIILHO BBITIOJIHEHUSI TIPEIaraéMon 3a7a4i, YIYUTHIBATh HHTEPECHl U COTJIACOBAHHOCTH TMO3UITUH
JIPYTUX YYACTHUKOB JTUAJIOTA I TUCKYCCHH);

pacro3HaBaTh HEBepOaJIbHBIE CPEACTBA OOIICHUS, NMOHUMATh 3HAYCHHE COIMAIBHBIX 3HAKOB,
MPEANOCHUUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHTyalldd, yMETh CMSAr4aTh KOH(MDIUKTHI W BECTH
TIEPETOBOPHI;

BIIQJIETh PA3IMYHBIMU CIOCOOaMU OOIICHWS W B3aUMOJACWCTBHS, MOHUMATh HAMEpPEHUsS JPYTUX
JIIOJIeH, TIPOSIBIIAITh YBOXKHUTEIIBHOE OTHOIIICHHWE K COOCCETHUKY M B KOPPEKTHOU dopme hopmMyrmnpoBaTh
CBOM BO3paXKCHUS;

Pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOYKY 3PECHHS C HCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eATEJIbHOCTD:



MOHMMATh U UCHOJIB30BATh MPEUMYILIECTBA KOMAHIHOW M MHAMBUAYAIbHONW paOOTHI MPH PELICHUN
OMOJIOTMUECKOW  TpOoOJIeMbl, OOOCHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYMNNOBBIX  (hopm
B3aMMOJICHCTBHS IIPH PELICHUN y4eOHOU 3a1au;

BBHIOMpATh TEMATHKy M METOAbl COBMECTHBIX JAECUCTBUNA € Y4YETOM OOLIMX HMHTEPECOB H
BO3MOXKHOCTEHN Ka)K/10T0 4JI€Ha KOJUIEKTHBA;

IIPUHUMATH LIEJIN COBMECTHOU JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPIAUHUPOBATH JIEUCTBHS IO €€
JOCTH)KCHMIO: COCTaBJIATh IUIAH JCUCTBUM, pacHpeneisaTb poiaud ¢ Y4YETOM MHEHUH YYacCTHUKOB,
00CYyXXIaTh pe3y/lbTaThl COBMECTHOU pabOThI;

OLIEHUBATh Ka4yeCTBO CBOETO BKJA/Ja M KAXKJOTO YYaCTHHKA KOMaHJIbl B OOIIMH pe3ynapTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpenjgaraTb HOBBIE IIPOEKTHI, OLIEHWBATh MM C MO3ULUM HOBU3HBI, OPUTHMHAIBHOCTH,
MIPAaKTUYECKOW 3HAUMMOCTH;

OCYILECTBIATh IO3UTHUBHOE CTPATErMUYECKOE IIOBEIECHUE B PA3IMUYHBIX CUTYalUsX, IMPOSIBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

OgiajeHne YHMBePCAJIbHBIMHU Pery/JsiTHBHBIMU /1efiCTBUAMM:

1) camoopranu3anus:

MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JJIS BBISBICHHS MPOOJIEM M MX pEIICHHsS B KU3HEHHBIX W
y4eOHBIX CUTYAIHSIX;

BBIOMPAaTh HAa OCHOBE OWMOJIOTMYECKUX 3HAHWHA IIEJCBBIE M CMBICIOBBIE YCTAaHOBKM B CBOHX
NEUCTBUSX M TIOCTYNKAaxX [0 OTHOUIEHUIO K JKMBOW NPUPOJE, CBOEMY 3/I0POBbI0 U 3/I0POBBIO
OKpYKaIOIINX;

CaMOCTOSITENILHO OCYIIECTBIISAThH MMO3HABATEIBHYIO NESTEIbHOCTD, BBISBISATH MPOOJIEMBI, CTABUTH U
(dbopMyIHpOBaTH COOCTBEHHBIC 337a4l B 00PA30BATEIBHON NEATETBHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIFHO COCTaBIIATh IUIAH pEHICHHs MpoOJeMbl ¢ Y4ETOM HMMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEIIIOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOcoOCTBOBaTh (POPMUPOBAHUIO M MPOSIBICHUIO IMPOKOH SPYIUIIMH B Pa3HbIX 00JaCTIX 3HAHUM,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYyJIbTYPHBIA YPOBEHbD.

2) CaMOKOHTPO.Ib:

JaBaThb OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YNIBTATOB LEIISM;

BJIa/IETh HaBBIKAMM IIO3HABATEIbHOM pedrekcun Kak OCO3HaHMsI COBEpIIAEMbIX JAECUCTBUH H
MBICIMTENIBHBIX TPOLECCOB, UX PE3yJbTaTOB M OCHOBAHHM, HCIOIb30BATh MPHEMBI pediIeKCHH JUIs
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PELICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNIbTaTOB AEITEIbHOCTH;

3) npuHsATHE cedsi U APYTHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3E PE3YJILTATOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4YeJ0BeKa.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTrHsie pe3ynbrarhl ocBoeHus mporpammbl COO 1o Owmosormm Ha 0a30BOM YpPOBHE
BKJIIOYAIOT crienuduyeckue A yaeOHoro npeaMera «broiaorus» HaydHble 3HAHHSI, YMEHHS U CIIOCOOBI
JNEHCTBUIM 1O OCBOGHMIO, WHTEpPIpETAllMU U MpeoOpa3oBaHUIO 3HAHWM, BUIBl AESITEIBHOCTH IIO
MOJIYYCHHUIO HOBOI'O0 3HAHUA U MPUMCHCHHIO 3HAaHUI B PAa3JINIHBIX y‘-IGGHI:IX CUTyallusX, a TaKXC B
pealIbHBIX JKM3HEHHBIX CUTYyallUsX, CBA3aHHBIX ¢ Ouonorueil. B mporpamme mpenMeTHbIE pe3yibTaThbl
MpEACTABJICHBI 110 Ir'OJaM 06yquH;1.

[IpeameTHBIC pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buomorus» 6 10 kKaacce NOMKHBI
OTpaxaTh:



c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUHU B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBaHHMM COBPEMEHHOW €CTECTBEHHO-HAy4YHOH KapTUHBI MHpa U HAy4YHOTO
MHUpPOBO33PEHUS, O BKJIAJE POCCUHUCKUX M 3apyOekHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTHH,
(GyHKIIMOHATIBHOW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIICHUS KU3HEHHBIX 3aa4;

YMEHHUE pacKpbIBaTh COJepXKaHWE OWOJOTHYECKUX TEPMHUHOB U TOHATUH: JKU3HB, KIIETKa,
opraHusM, MeTaboju3M (0OMEH BEUIECTB M IPEBpAICHUE SHEPTHH), TOMEOCTa3 (CaMOpEryIIsIus),
YPOBHEBas OpraHMU3alMs XHUBBIX CHCTEM, CaMOBOCIIPOM3BENEHHE (PETpOIYKIHUs), HACIEICTBEHHOCTS,
M3MEHYUBOCTb, POCT U Pa3BUTHE;

yMEHHUE u3JaraTb OMOJIOTHYECKHE TEOPHH (KJICTOYHASL, XPOMOCOMHAs!, MyTal[MOHHAs, [IEHTPaIbHAs
JoTMa MOJICKYJsipHOM Omostorun), 3akoHbl (I. Mennens, T. Moprana, H. Y. BaBunosa) u yuenus (o
[EHTpax MHOrooOpa3usi U TPOUCXOXKACHUS KyIbTypHbIX pacteHwii H. V. BaBuiosa), ompenensits
IPaHUIBl UX IPUMEHUMOCTH K KHUBBIM CUCTEMAaM,;

YMEHHUE BIaJIETh METOJAMHU HAayYHOTO MO3HAHUS B OMOJOTMH: HAOJIIOACHHE M ONHCAHHE KHUBBIX
CUCTEM, IIPOLECCOB U SBJIICHUH, OpraHu3alus U TPOBEACHHE OHOJOTHYECKOr0 HKCIIEPUMEHTA,
BBIJIBKCHHE THUIIOTE3bI, BBISIBICHUE 3aBHCHUMOCTH MEXIY HCCIEAYeMBIMH BEITUYMHAMH, OOBSICHEHUE
MOJIYYEHHBIX PEe3YyJbTaTOB, HMCIIOJB30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB, YMEHHE JeNaTh
BBIBOJIbl HA OCHOBaHHUHU MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIICNATH CYIIECTBEHHbIC TPU3HAKKM BUPYCOB, KJIETOK TPOKAPHOT U OSYKapHUOT,
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPTaHW3MOB, OCOOCHHOCTH TIIPOILECCOB: OOMEHa BEIIECTB W
MpeBpalleHus] HPHEPruu B KIETKe, (POTOCHHTE3a, TMJIACTHUYECKOTO0 U OSHEPreTHYeckoro ooOMeHa,
XEMOCHHTE3a, MHUT03a, Mei03a, OIJIOJJOTBOPEHHSI, PA3MHOXKEHUS, HHIMNBHIyaIbHOTO PA3BUTHUSI OPTaHU3Ma
(oHTOTCHE3);

YMEHHUE MPUMEHSTH MOJy4YeHHbIE 3HAHUS U OOBSICHEHHS OMOJIOTUYECKHUX MPOIECCOB U SIBICHUM,
JUIS TIPUHSITHUS MPAKTHYECKUX PEIICHHW B MOBCEIHEBHOM JKU3HU C LIeJbl0 oOecreueHus: 6e30MmacHOCTH
CBOETO 3/IOPOBBSI U 3/I0POBBSl OKPYKAIOUIMX JIFOACH, COOJIOAEHUS HOPM TPaMOTHOTO MOBEICHHS B
OKpyKarollei MNpUPOAHOM cpede, TMOHMMaHHE HEOOXOAMMOCTH  HCIIOJIb30BAaHMUS  JOCTHXKEHHM
COBPEMEHHOW OMOJIOTUN M OMOTEXHOJIOTHH /Il PAlMOHATBHOTO MPHPOIOTIONIE30BAHMS,

YMEHHUE pelllaTh 3JeMEHTapHble T€HEeTHUECKUE 3a/ladyd Ha MOHO- U JUTHMOpPHUIHOE CKpELIMBaHUE,
CIIETIJICHHOE HACJIEZIOBAaHUE, COCTABJIATH CXEMBl MOHOTHOPHIHOTO CKPEIIMBAHUS [UIS TPEICKa3aHUs
HacJleI0BaHMsI TPU3HAKOB Y OPraHNU3MOB,;

YMEHHE BBINOJIHATH Ja00paTOpHbIE M MpaKTHYECKHE paboThl, COONIOAATh MpaBuia Mpu padoTe
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPHUTHYECKH OICHWBAaTh M HWHTEPIPETHPOBATH HHPOPMALHUIO  OHOIOTHYECKOTO
COJIep KaHusl, BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHUS M3 pa3IMYHBIX UCTOUYHUKOB (CPEICTBa MAacCcOBOM
nHpOpMAaINY, HAYYHO-TIONMYIISIPHBIE MaTepUallbl), STHUYECKUE ACIEeKThl COBPEMEHHBIX HCCIIEJOBAaHUHA B
OM0JIOTMH, MEeAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/]aBaTh COOCTBEHHBIC MUCHbMEHHBIE U YCTHBIC COOOIIEHUs, 00001ass OHOIOTHIECKYIO
nH(pOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO HUCIOJIb30BATh MOHATHIHBIN anmapar OMOJI0Truu.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBOo 4acoB DJIeKTPOHHbIE
Ne (uudpossbie)
w/n HaumeHoBaHue pa3aesioB U TeM MPOrPaMMBbl Beero KO;ITPOJIBHLIG H[%aRanecmle 06pA30OBATEIBHBIE
padoThI padoThI pecypesI
bubnunorexa LIOK
1 buonorns kax Hayka 3 1 0.5 https://m.edsoo.ru/7f41c292
bu6nmoreka [IOK
2 JKuBble cCTEMBI M UX OpraHU3aIus 1 https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 7 1 bubsmorexa [IOK
https://m.edsoo.ru/7f41c292
4 KuzuenesTenbHOCTh KJIETKH 7 1 0,5 Egg;?lﬁee%iiorﬁﬂ 41292
bubnuoreka [{OK
5 PasMHOXeHHE U HHAWBUIYAIbHOE Pa3BUTHE OPraHU3MOB 4 https://m.edsoo0.ru/7f41c292
6 HacnencTtBeHHOCTh M K3MEHUYUBOCTH OPTaHU3MOB 9 1 2 Bubmorexa HOK
https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 ]hStI/tIgSJ,I'I;I/(;rTIeeI:jZC])_E)OI’IlJ(/7 f41c292
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoJsnuecTBo yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
I /;1 Tema ypoka Beero Kontposbubie IIpakruyeckue w3yuenus o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
bu6mmoreka [IOK
1 Buosiorus B cucteMe HayK 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
2 | patoma e | denomaonarine pemrtn werons. | 1 05 Bumorexa LIOK
- ' https://m.edso0.ru/863e6122
IPU U3YYCHUH OMOJIOTHYECKHX OOBEKTOBY
3 Jluacnocmuueckas konmponvhas paboma 1 1
4 bronornyeckue CUCTEMBI, IIPOIIECCH] U UX U3yUEHUE 1 Eubmorexa IIOK
» PN i https://m.eds00.ru/863e6564
5 XHUMHUYECKUH COCTAB KJIETKH. Boa u MuHepaibHbIe 1 bubnnorexa [HOK
coJn https://m.edso0.ru/863e674e
6 benku. Coctas u ctpoenue 6einxoB. DepMeHTH — 1 bubnmnoreka [JOK
OMOJIOTHYECKHE KaTaIn3aTOPbI https://m.eds00.ru/863e6b72
bu6mmorexa [IOK
! YresoneL. Jiumm st 1 https://m.edso00.ru/863e6870
bu6mmoreka [JOK
8 Hyxrenmosgie kucnoter. AT® 1 https://m.edso00.ru/863e6d5c
9 Hcropust u meToapl nzyuenus kietku. Kierounas 1 bu6mmoreka [JOK
TEOpus https://m.eds00.ru/863e6e88
10 Knerka xak nenocTHas )KuBasg cucTeMa 1
ST ————— BuGorera LOK
11 };i)CHBOTHBI_X r I/Ig:)IB " 6aKTIZ: W T10]T MUK I())CKOHOM ’Ha 1 1 hitps://m.eds0.1u/863e6f10
- TP p a p https://m.edso0.ru/863e716c
TOTOBBIX MUKPOTIPETapaTax M uX OMHUCAHUE)»
bu6mmorexa [IOK
12 OOMeH BeleCTB MK META00IN3M 1 hitps://m.edsoo.ru/863e766¢
13 dortocuuTe3. XeMOCHHTE3 1 Eubmorexa LIOK

https://m.edso0.ru/863e7c98
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bu6mmoreka [IOK

14 dHepreTueckuii oomen https://m.edsoo.ru/863e7aae

15 Ilpomesicymounas xoumponvHas paboma
JKu3HeHHbIN IHUKI KIETKHU. JleneHne KieTku. Murto3.

16 JlaboparopHuas pabota Ne 2 «Habnronenne Muto3a B 05 bubnmoreka [JOK
KJICTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX ' https://m.edsoo.ru/863e7dc4
MUKpOTIpenaparax»

17 Buocunres 6enka. Peakuus MaTpuaHOro cCUHTE3a bu6mumorexa [IOK
Tpancsaius — OGHocuHTe3 OCnKa https://m.edsoo.ru/863e796e

18 Hexknerounsie hopMbl 5KH3HU — BUPYCHI bubmorexa LIOK

https://m.edso0.ru/863e7540
bubmuorexa [JOK

19 ®DopMbl pa3MHOKEHUS] OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edsoo.ru/863e831e
. bubmuorexa [JOK

20 Meiios https://m.edsoo.ru/863e7f4a

21 OOGpa3oBaHue U pa3BUTHE MOJIOBBIX KIIETOK. bubnuotexa [JOK
O1m1010TBOPEHKE https://m.edso0.ru/863e81b6

22 NunuBuayanpHOE pa3BUTHE OPTraHU3MOB bubmorexa LIOK

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

23 I'eneTrika — Hayka O HaCJIEICTBEHHOCTH U bubnuoreka [IOK
M3MEHYHBOCTU https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnuotexa [JOK
MOHOTHOPUIHOE CKpPEIINBaHUE https://m.eds00.ru/863e8878

o5 JuruOpunHoe ckpeniuBaHue. 3aKOH HE3aBUCHMOTO bubnmnorexa [JOK
HaCJIeI0BaHMsI TPU3HAKOB https://m.edsoo.ru/863e89a4
CrerieHHOE HaCJIeJJOBaHHE TTPU3HAKOB.

26 JlaGopatopHas pabota Ne 3«M3yueHue pe3ynbTaToB 1 bubnuoreka [IOK
MOHOTHOPHIHOTO ¥ TUTHOPUIHOTO CKPEIIUBAHUS Y https://m.eds00.ru/863e8c60
Jpo30(hUIIBl HA TOTOBBIX MUKPOIIpENnapaTax»

27 I'eneruka nomna. HacnenoBanue npu3HaKkos, bubnuoreka [IOK
CIIEIJICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60

28 N3menunBocTh. HenacnencTeeHHas N3MEHYHMBOCTh bubmmorexa [IOK

' https://m.edso0.ru/863e8efe

29 HacnenctBennas usmeHunBoCTh. JlabopaTopHast 1 bubnnorexka [JOK

pabota Ne 4. «AHaiu3 MyTanuil y 1po30¢puiisl Ha

https://m.edsoo.ru/863e8efe
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TOTOBBIX MUKpOIIpenapaTax»

30 I'eHeTnka yenoBeka 1 bubmorexa [IOK
https://m.eds00.ru/863e8d78
31 Ilpomesicymounas ammecmayus 1
32 Cenexnus Kak HayKa U MpoIece 1 bubmorexa [IOK
https://m.edso0.ru/863e9214
33 MeTo/bl M JOCTUKEHUS CEJICKIIUU PACTCHUHN U 1 bu6mmoreka [IOK
YKUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus Kak orpacib IPOU3BOACTBA 1 bubmmorexa [IOK
https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YHEHUKA
Bbuonorus. 10 knace: yue6. s 0011e030BaT. opranu3anuii: 6a30BbIil ypoBeHb / o1 pefaknuei B.B.
[Taceunuka. — 2 uzn. — M.: [Ipocsemenue, 2020. — 223 c.

METOAUYECKHUE MATEPUAJIbI IJISA YYUTEJIA
Konecuukos C.U. buonorus: [Tocooue-penerutop — M.: UKL «MapT», 2004. — 544 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH https://m.edsoo.ru/863eb



