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IHHOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mporpammbl M0 OHMOJIOTUM TEOPETHUECKYIO OCHOBY JJISi ONpEAETCHHsS MOAXOAOB K (POPMHPOBAHHIO COAEPKAHHS Y4EOHOro
npeamera «buonorus» cocraBunu: koHuentyanbHble mnojoxeHus OI'OC COO o B3aumMoOOYCIOBIEHHOCTH IieNieil, CoAepXaHus, pe3ysbTaToB
o0yuyeHus: U TpeOOBaHUI K YPOBHIO IMOJATOTOBKHM BBIIYCKHHUKOB, IMOJIOKEHUS 00 OOLIMX HENSIX M MPHUHIMIAX, XapaKTepPU3YIOIIHUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpenHero oomiero obpasoBanusi B Poccuiickoit @enepanuu, a Takke NOJIOKEHUs O cneuuduke Ouoioruu, €€ 3HaYCHUU B
MMO3HAHUM KUBOW MPUPOJBI U 00ECIIEUeHNH CYIlIECTBOBAaHUS YesloBeueckoro oouiectra. CoriacHO Ha3BaHHBIM MOJIOKEHUSM, OIPEIETICHb OCHOBHbBIE
(YHKLIMHU IPOrpaMMbl IO OUOJIOTUH U €€ CTPYKTYpA.

[IporpamMma no Ouosioruu Aaér npejacTaBieHue O LeisaX, 00 00iell crparerui 00yueHus, BOCIIUTAHUS U Pa3BUTHUS 00ydarolUXCs CPEICTBAMU
yuebHoro mnpenmera «buonmorus», ompenenser o0s3aTeNbHOE NMPEIMETHOE COJEpXKAaHMUE, €ro CTPYKTYpY, pacupeiesieHHe MO pasieiaM U TeMaM,
PEKOMEHAYEMYI0 IOCJIE0BATEIbHOCTh M3YUYEHHUs] ydyeOHOro marepuaja ¢ Y4ETOM MEXKIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKU
00pa30BaTeIbHOIO MPOLECCA, BO3PACTHBIX 0COOCHHOCTEH 00ydaromuxcs.

B nporpamme no Ouosioruu Takke y4MTBHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM pe3yibTaTam
o0ydeHust B (pOpMUPOBAHUM OCHOBHBIX BHJIOB yU€OHO-II03HABATEIBHOM AEATEIbHOCTH/yUeOHbBIX NEHCTBHI 00yYaIOLIMXCs IO OCBOCHUIO COAEPIKaHUS
OMOJIOrMYecKoro 00pazoBaHusl.

B nporpamme no 6uonoruu (10-11 xmaccel, 6a30BbIi ypoBEHb) peain30BaH MPUHLUI MPEEMCTBEHHOCTH B M3y4YE€HUHU OMONIOTUM, Onaromaps
yeMy B HEH NpOCMaTpUBAETCSl HANpPABIECHHOCTb HAa pPa3BUTHE 3HAHUM, CBA3aHHBIX C (OPMUPOBAHUEM €CTECTBEHHO-HAyYHOTO MMPOBO33PEHMS,
LIEHHOCTHBIX OpPUEHTALUN JINYHOCTH, HKOJIOTMYECKOTO MBIIUIEHUS, MPEACTaBICHUH O 30pOBOM 00pa3e >KH3HH U OEpeXHbIM OTHOIIEHHUEM K
OKpy Karolei nmpupoaHoii cpezne. [loaToMmy Hapsity ¢ n3ydeHHEeM OOIIeOHOIOTHIECKIX TeOPHUH, a TaKXKe 3HAHWI O CTPOCHUH KHUBBIX CHCTEM Pa3HOTO
paHra u CyIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HUX MPOLIECCOB B IPOrpaMMe 10 OMOJIOTUHU Y/IeIeHO BHUMaHHUE UCTIOJIb30BaHUIO MTOJyYSHHbIX 3HAHHUH B
MOBCETHEBHON JKM3HU JUIA pEIICHWS TMPHUKJIAAHBIX 3a7ad, B TOM 4HcJie: TNpO(UIAKTHKA HACIIEACTBEHHBIX 3a00JeBaHMN 4YeJOBeKa,
ME/IUKO-T€HETUYECKOr0 KOHCYJIBTUPOBaHMS, OOOCHOBAHUS HKOJIOTMYECKH LIEIecO00pa3HOro MoBeIeHHUs B OKpY’Karollel MpUPOAHOM cpene, aHamu3a
BIIUSIHUSL XO3SIICTBEHHOM NEATENbHOCTH YEJIOBEKA HA COCTOSHUE MPUPOAHBIX M UCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHE BHUMAHMS K MPUKIATHON
HanpaBJIEHHOCTH y4eOHOro npeamera «buonorus» npoaukroBaHO HEOOXOAUMOCTBIO 00eCIeUeHHs YCIOBUI JIS pEIIEHUs OTHOM M3 aKTyaJIbHBIX 3a/1a4
IIKOJIBHOTO OMOJIOTHYECKOro oOpa3oBaHus, KOTOpas MpeanonaraeT (GopMHpOBaHHE Yy OOydaromIMXcs CIIOCOOHOCTH aJalTHUPOBAThCA K M3MEHEHHSIM
JMHAMUYHO Pa3BUBAIOIIETOCs COBPEMEHHOTO MHpa.

buonorns Ha ypoBHe cpemHero oOmero oOpa3oBaHHs 3aHUMaeT BakHoe Mecro. OHa obecreunBaeT (GopmMHupoBaHHE Y OOYHAIOIIMXCS
NPEJCTAaBICHUH O HAayyHOHW KapTWHE MHpa, pacliudpseT U o0oOLiaeT 3HAaHUSA O >KUBOM mpupone, €€ OTIMYUTENbHBIX NPU3HAKAX — YPOBHEBOU
OpTaHU3allMi W JBOJIONWHU, CO3MAET YCIOBHUS JJIS: TMO3HAHHS 3aKOHOB >KMBOHM NMPHPOABI, GOPMHUPOBAaHUS (YHKIMOHATBHON TPAMOTHOCTH, HAaBBIKOB
3JJ0pOBOrO U 0€30MacHOro 00pasa KHU3HH, FIKOJIOTUYECKOTO MBIIIICHHSI, IEHHOCTHOI'O OTHOILEHUS K KUBOW IPUPOJIE U YETIOBEKY.

Bonbimoe 3HaueHne OMONOTHS WMEET TAaKXKe Ui PEUICHHWs BOCIHMTATENBHBIX M PA3BHBAIOIIMX 3aad CpenHEero oOmero oOpa3oBaHMS,
couuanuzauuy olyuvaromuxcs. V3yueHue Ouosoruu oOecreyuBaeT YCIOBUS Ul (DOPMUpPOBAHMS HHTEIUIEKTYaJbHbIX, KOMMYHHUKAIIMOHHBIX U
MH(POPMALMOHHBIX HABBIKOB, CTETUYECKON KYJIBTYpbI, CIIOCOOCTBYET MHTETPAIlMK OMOJOTHUECKUX 3HAHHUW C TPEACTABICHUSMH U3 IPYTHX y4EOHBIX



MPEIMETOB, B YaCTHOCTH, (PU3MKH, XMMHUU U reorpaduu. HazBaHHBIC MOJIOKEHHS O MpenHa3HAYCHUH ydeOHoro mpenmera «buomorus» cocraBuin
OCHOBY JJIsl OIIPEICIICHUS MTOJIX0/IOB K OTOOPY U CTPYKTYPHUPOBAHHIO €0 COJIEPKaHus, PEACTaBIEHHOTO B MPOrpaMMe Mo OHOJIOTHH.

OTt0op coxepxanusi yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE OCYHIECTBIEH C MO3UIMHA KyJIbTypOoCOOOpa3HOTro MOJXO0Aa, B
COOTBETCTBUHM C KOTOPBHIM OOydYaromiyecsl TOJKHbl OCBOUTH 3HAHUS M YMEHHs, 3HAUMMble JUIsl (OPMHUPOBAHUS OOIIEH KyIbTYpbl, ONpenesstolIie
aJICKBaTHOE TOBEJCHHE YENIOBEKAa B OKPYXKAIOIICH MPHUPOTHON cpene, BOCTPeOOBaHHBIC B IMOBCEAHEBHOW KH3HU M MPAKTUYCCKOU JCSTEILHOCTH.
Ocoboe mecTo B ITOM CHCTeME 3HAHUN 3aHUMAIOT DJIEMEHTHI COJIEpKaHUsS, KOTOPBIE CIIyXaT OCHOBOW sl (DOPMHUPOBAHMS TPEACTABICHHUA O
COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTHHE MHUpa W LEHHOCTHBIX OPHEHTAIMSIX JMYHOCTH, CIIOCOOCTBYIOIIMX TyMaHH3allMH OHOJIOTHYECKOrO
o0pa3oBaHws.

CTpyKTypHUpOBaHHE COAEP)KaHUS yUeOHOTo Marepuasa B MporpaMme 1o OHOJOTHH OCYIIECTBICHO C YU4ETOM NMPHUOPUTETHOTO 3HAYCHUS 3HAHUN
00 OTIMYUTENBHBIX OCOOEHHOCTSX KMBOW MPHUPOIBI, O €€ YpPOBHEBOI OpPraHM3allliyd U HBOJIOLUUHU. B COOTBETCTBUU C 3TUM B CTPYKType y4eOHOTro
npenMera «buonorusy BBIIENIEHBI CIEAYIOIINE COJEp)KaTelbHble JUHUU: «buonorus kak Hayka. Meronapl HaydyHOro mno3HaHus», «Kierka kak
Oouonoruueckas cucrema», «OpraHu3m Kak Ouonoruyeckas cucreMayn, «CucreMa U MHOrooOpasue OpraHHYecKOro Mupa», «IBOJIOLHUS >KUBON
MIPUPOJIBDY, « IKOCUCTEMBI U IIPUCYILINE UM 3aKOHOMEPHOCTH.

Lenr wu3yuenus yueOHoro mpeamera «buomorus» Ha  0a30BOM  ypoOBHE —  OBJaJCHHME OOydYalOIUMUCS  3HAHUSAMU O
CTPYKTYpHO-(DYHKIIMOHAJIBHON OpPraHMU3alliu JKUBBIX CHUCTEM PpA3HOTO PaHTra M MPUOOpETEeHHE YMEHUH HCIOJIb30BaTh STH 3HAHUS IS TPAMOTHBIX
NEHCTBUI B OTHOLIEHUH OOBEKTOB KUBOM MPUPOABI M PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOIEM.

JlocTikeHue nenu u3ydeHus yuebnoro npeamera «buonorusy Ha 6a30BOM ypoBHE 00€CIIEUNBACTCS PEILICHUEM CIICAYIOIIMX 3a/1au:

OCBOCHHME OOYyYaIOLUMUCS CUCTEMbl 3HAHUH O OHOJOTMYECKUX TEOPUSX, YUEHHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBHJIaX,
CIIy’)KalllUX OCHOBOHM /i1 (OPMHPOBAHUS MPEACTABICHUNH O €CTECTBEHHO-HAyYHOW KapTHHE MHUpA, O METOAAX HAayYyHOrO IO3HAHUS, CTPOCHHHU,
MHOT000pa3uu U OCOOEHHOCTSIX MHUBBIX CHUCTEM pA3HOIO YPOBHSI OpraHM3alllM, BBIJAIOUIMXCS OTKPBITHUSX M COBPEMEHHBIX HCCIIEIOBAHMSX B
OHoJIOruu;

(dbopMupoBaHue y 00ydaroluXcs MO3HABATEIbHBIX, MHTEUIEKTYaJIbHBIX M TBOPYECKUX CIHOCOOHOCTEN B MPOIECCe aHalIM3a JAAHHBIX O MyTSIX
pa3BUTHs B OMOJIOTUU HAYYHBIX B3IVISAOB, HJCH U OAX0I0B K M3YUEHHUIO )KUBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3aINMY;

CTaHOBJICHHE Y oOOydaromuxcs oO0meld KylbTypbl, (PyHKIHMOHAIBHOW T'PAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATh W OLCHUBATH SIBICHUS
OKPY KAroIllero MUpa *HBOW MPUPO/IbI HA OCHOBAHUM 3HAHUH M OIBITA, OJTYYEHHBIX NPH U3y4YEHUH OHOJIOTHY;

¢dbopmupoBaHue y oOyyaroUMXcsi YMEHMM WIIIOCTPUPOBATh 3HAY€HUE OMOJOTMYECKUX 3HAHUN B NMPAKTUYECKOW [EATEIbHOCTH 4YeJIOBeKa,
Pa3BUTHH COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTUH;

BOCIIUTAaHUE YOEXKAEHHOCTH B BO3MOXKHOCTH IIO3HAHMSI UYEJIOBEKOM JKHMBOM NPUPOABI, HEOOXOAMMOCTH OEpEeXHOr0 OTHOILIEHHUS K HEW,
COOJTIONIEHUSI STHUECKUX HOPM NPH MPOBEACHUU OMOJIOTMUYECKUX UCCIIETOBaHUA;

OCO3HAHME IIEHHOCTH OWOJIOTMYECKUX 3HAHWU Ui TIOBBIIIEHUS YPOBHS SKOJOTHYECKOM KyIbTYpbl, Ui (OPMUPOBAHUS HAyYHOTO
MHUPOBO33PEHUS;

MIPUMEHEHNUE MPHOOPETEHHBIX 3HAHUNA U YMEHUI B MOBCEJIHEBHOM U3HU JUISl OLIEHKH MOCIEICTBUNA CBOEH JEATENIbHOCTH MO OTHOLIEHUIO K
OKpy>Karollei cpenie, COOCTBEHHOMY 370pOBbIO, 000CHOBAaHUE U COONIOIEHUE Mep NMPO(UITAKTUKY 3a00I€BaHUI.



B cucreme cpemnero obmiero oOpaszoBanusi «buonorus», m3ydaemas Ha 0a30BOM YPOBHE, SIBISIETCS 00S3aTEIILHBIM YUYEOHBIM TPEAMETOM,
BXOJISIIIIMM B COCTaB TpeIMETHOH obnactu « ECTeCTBEeHHO-HAyUHBIC TIPEMETHD.

Jliis n3yuenus: Ouonoruy Ha 6a30BOM YpOBHE CpeHEro o0Iiero oopa3oBanus orBonutcs 68 gacos: B 10 kimacce — 34 yaca (1 4ac B Hezeno), B
11 xmacce — 34 gaca (1 gac B Henenio).
COAEP)XAHUE OBYUYEHUSA

10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorust kak Hayka. CBsi3b OMOJOTHH C OOIICCTBCHHBIMH, TEXHHYECKHMMH W JIPYTUMH €CTECTBEHHBIMH HayKaMu, (QHIOCO(UEH, ITHKOM,
ACTETUKOH U rpaBoM. Posb Ononoruu B GopMUpOBaHUU COBPEMEHHOW HAyYHON KapTUHBI Mupa. CucTemMa OMOIOrHYeCcKIX HayK.

MeTonbl TTO3HAHUS KUBOW MPUPOABI (HAOIIONEHHUE, SKCIIEPUMEHT, OMMCAHUE, U3MEPEHHE, KIIaCCU(UKAIIMS, MOJICTHPOBAHKIE, CTATUCTHYCCKAS
00paboTKa TaHHBIX).

JdemMoHcTpanuu:

Loprpeter: Y. Hapsun, I. Menaens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

TaOnuupl u cxeMbl: «MeTozbl TO3HAHUS KUBOW IPUPOIBD».

JlaGopaTopHblie M IPaKTHYeCKHe PA0OTHI:

[TpakTudeckas padora Ne 1. «/cnonp30BaHUEe pa3IMUHBIX METOIOB IIPH U3YYCHUN OMOIOTHYECKIX 00HEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3aLMs.

JKuBbie cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3yueHus: ononoruu. OTINYre )KUBBIX CUCTEM OT HEOPTraHUYECKOH MPUPOJIBIL.

CgoiicTBa OMOCHUCTEM M WX pa3zHOoOOpa3zue. YPOBHHM OpTraHU3AIMH OMOCHUCTEM: MOJEKYISPHBIM, KJIETOUYHBIN, TKAHEBBIM, OpPraHU3MEHHBIH,
MOMYJIAIIMOHHO-BUIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTHYECKHH ), OHOC(epHBIA.

JdemoHncTpanum:

TaOnuibt u cxeMbl: « OCHOBHBIC TIPU3HAKY KU3HIY», « YPOBHH OpTraHU3AIUH KUBOU TPUPOABD).

O6opynosanue: Monenab Monekyinl JJHK.

Tema 3. XumMuuyecKkuii COCTaB M CTPOEHHUE KJIETKH.
XUMHAYECKUU COCTAB KIETKU. XUMUYECKHUE DIIEMEHTHI: MaKpO3JIEMCHTbI, MUKPO3JICMCHTEIL. Bona U MUHCPAJIbHBIC BCUICCTBA.
OyHKIMM BOJIBI U MUHEPAJIbHBIX BelecTB B KieTke. [logaepxanue ocMoTuyeckoro Gananca.



benku. CocraB u crpoeHue OenkoB. AMUHOKHCIOTBI — MOHOMEpHI OeiKkoB. HezaMeHnMble U 3aMEHUMbIE aMHUHOKUCIIOTHI. AMHUHOKHCIIOTHBIN
cOCTaB. YPOBHH CTPYKTYphl OCJIKOBOM MOJEKYNbI (TepBUYHAS, BTOPUUYHAS, TPETUYHAS U YETBEPTUUHASI CTPYKTypa). XUMUYECKHE CBOMCTBA OEIKOB.
buonornueckue GyHKINU OCIKOB.

depmeHTHl — OnoJornyeckue Karanu3atopsl. CTpoeHue pepMeHTa: akTUBHBIN IIEHTP, cyOcTpaTHas cneruduanocts. KodepmenTsl. Buramunsl.
OTnnuust pepMEHTOB OT HEOPTAHUYECKHUX KaTaJIn3aTopOB.

VYrneBonbl: MOHOcaxapuibl (TIFOKO3a, prbo03a W JAE30KCHpHO03a), Iucaxapuabl (caxaposa, JaKkTo3a) M ToJucaxapuibl (Kpaxmall, TJIMKOTEH,
LeITrono3a). buongornueckue GyHKIUH yTIIEBOJIOB.

Jlunuaer: Tpurmumepunbl, Gochomunuasl, crepousnsl. ['uapodunbHO-rHaApodhoOHBIe CBOICTBA. bruomornueckue ¢yHkiuu nmunuaoB. CpaBHEHUE
YTJIEBOJIOB, OCJIKOB U JIUMIUOB KaK HCTOUHUKOB dHEPTHUH.

Hyxnennoseie kucnoter: JIHK u PHK. Hykneorunbr — MmoHomepsl HykiaenHOBBIX KUCTI0T. Ctpoenue u pynakunu JIHK. Crpoenune n pyHKImMm
PHK. Buast PHK. AT®: cTpoenue u GpyHKIUU.

[uTonorus — Hayka o kietke. Kierounas teopust — mpuMep B3auMoJeHCTBUS Uel U (aKTOB B HAYyYHOM MO3HAHUU. MeTo/Ibl U3yUeHHS! KIETKH.

Krnerka xak memoctHas kuBas cucrema. OOmue MpU3HAKU KJIETOK: 3aMKHYTasi HapyxHas memOpana, monekynsl JIHK kak renetmdeckuit
afmapar, cucTeMa cuHTe3a Oelnka.

Tumel KIETOK: dyKapuoTHyeckas W mpokapuotudeckas. OCOOCHHOCTH CTPOEHUS MPOKapHOTHUeCKoi kieTku. KiierouHas cTeHka OakTepHid.
Crpoenue dyKapruoTHIECKON KIeTKH. OCHOBHBIE OTIIMYUS PACTUTEIHHOM, )KHUBOTHOW M TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, MTUKOKAIMKC, uX (pyHkiuu. [Tna3marnueckas memOpana, e€ cBOWCTBA U (PyHKIIHH.
[uromnaszma u e€¢ opranounsl. OgHoMeMmOpanHbie opraHouabl kietku: DIIC, anmapar [ombmxu, nu3ocomsl. [1o1yaBTOHOMHBIE OPTaHOUIBI KIETKHU:
MUTOXOHJIPUH, TuIacTuAbl. [IpoucxoxaeHne MUTOXOHApUN U macTua. Bunel mmactun. HememOpaHHble OpraHOUIBI KIETKH: PHOOCOMBI, KIETOYHBIN
LEHTP, UEHTPUOJIU, PECHUYKHU, KTYyTUKU. DYHKIUN OPraHOUA0B KIETKU. BKitoueHus.

SAnpo — perynaropHslil neHTp kietku. CTpoeHHe sapa: saepHast 000I04Ka, KapuoIiazMa, XpOMaTrH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIEeCTB B KIIETKE.

JdemoHncTpanum:

Lloprpetel: A. JleBenryk, P. I'yk, T. [lIBann, M. IlIneiinen, P. Bupxos, [[xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, K. M. bap.

Jluarpammel: «Pacnpenenenre XuMHUUEeCKUX 3JIEMEHTOB B HEXKUBOUM Npupojie», «Pacnpenenenne XuMHUUECKUX 3JIEMEHTOB B dKUBON PUPOJIEN.

Tabaumer u cxeMmel: «llepuoanueckass TabauIa XUMHUYECKUX DJIEMEHTOBY», «CTpoeHuEe MOJeKysbl Boabl»y, «buocuHTes Oenkay», «CtpoeHue
MoJieKyibl Oenka», «Ctpoenue gepmentay, «Hyknennossle kucnotsl. JTHK», «Ctpoenne monekyinsl ATy, «CTpoeHne 3yKapuoOTHUECKON KIICTKN,
«CTpoeHHe KMBOTHOW KIeTKH», «CTpPOCHHME pPACTUTEIBHOU KIeTKn», «CTpoeHHWe NPOKAPUOTHYECKOW KIeTKm», «CTpoeHue sapa KICTKNY,
«YTreBoabl», «JIMmuae.

OO060py/IoBaHKE: CBETOBOW MHKPOCKOI, 00OpyJOBaHHME [UIsl NPOBENEHUs HAOMIOACHUHM, H3MEpEeHUH, HSKCHEPUMEHTOB, MHUKpPOIpenapaThl
PaCTUTENBHBIX, )KUBOTHBIX U OaKTEpUATHHBIX KIETOK.

JlabopaTopHble M NpaKTHYeCcKHe PadoThI:

JlabopatopHas padora Ne 1. «/3ydeHune KaTalIuTHIECKONH aKTUBHOCTH (PepMEHTOB (Ha MpUMeEpe aMuIa3bl WM KaTaaasbl)y.



JIaGoparopHast pabora Ne 2. «/3yueHue cTpoeHHs KIETOK PacTEHUH, )KMBOTHBIX U OAaKTEpHUil 0] MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIperaparax
U UX OTIMCAHUEY.

Tema 4. ’KuzHenesiTeIbHOCTH KJIETKH.

OOMeH BeiecTB, WM MeTabonu3M. AcCUMUIIALUS (IIaCTUYECKU 0OOMEH) U JUCCUMMIISALUS (SHEPTeTUUECKUN 0OOMEH) — JIB€ CTOPOHBI €UHOTO
nporecca Metabonusma. Posib 3aKOHOB COXpaHEHHUs BEIIECTB M SHEPIHMH B TOHUMAaHUN MEeTa00IM3Ma.

Tumnbr oOMeHa BelecTB: aBTOTPO(dHBIN U rereporpodHbiii. Posb hepmMeHTOB B 00MEHE BEIIEeCTB U MPEBPALLICHUH SHEPTUU B KIIETKE.

®otocunre3. CreToBast 1 TeMHOBas (as3bl horocunresa. Peakuun porocuntesa. IppeKkTUBHOCTL (HoTOCHHTE3a. 3HaYUeHUE (HOTOCUHTE3A IS
KU3HU Ha 3emuie. BrnusiHue yciaoBuii cpenibl Ha (POTOCUHTE3 U CLIOCOOBI MOBBILIEHHSI €70 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XemocuHTe3. XeMOCHUHTE3UPYIOIHe OaKTepuy. 3HaYeHHE XEMOCHHTE3a /ISl )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B KieTke. PacrieniieHue BelecTB, BBIACICHHE M AaKKyMYJIUPOBAaHUE 3HEPTUU B KIIETKE. DTalbl dHEPreTHUYECKOro
oOmena. Inmkonu3. bpoxenue u ero Buibl. KuciopogHoe OKHCICHHME, WIM KJI€TOYHOE jbixaHue. OkuciaurenbHoe (ochopUiInpoBaHUe.
D¢ heKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakiun marpuuHoro cunresa. I'enernueckas nnpopmanus u JJHK. Peanuszauus renerndeckoil mHpopmaium B kietke. [ eHeTHueckuil ko u
ero cBorictBa. Tpanckpuniusa — marpuunbiii cuate3 PHK. Tpancnsius — Ouocunre3 Oenka. Drtanbl Tpancasauud. KogupoBanue aMMHOKUCIIOT. Porb
pubocom B OMoCcUHTE3e OemKa.

Heknerounsie ¢opmbl xku3Hu — BUpychl. Mcropus otkpbiTust Bupycos (/I. WM. MBanoBckuit). OCOOEHHOCTH CTPOEHHUSI U JKU3HEHHOTO IMKJIa
BUpycoB. bakrtepuodaru. bonesHum pacTeHMi, >KMBOTHBIX M 4YeJIOBEKa, BbI3bIBaeMble BHpycamu. Bupyc nmmyHonedunura yenoeka (BUY) —
Bo30ymutens CIIN{a. OOparHas TpaHCKpUTIIHS, peBepTas3a u uHTerpasa. [Ipodunakruka pacnpocTpaHeHHs BUPYCHBIX 3a00I€BaHUI.

JdemoHcTpanum:

Hoprpertsr: H. K. Konbiios, JI. . UBanosckuit, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunsl nutanus», «Mertabonuzm», «MUTOXOHAPUSY, «IDHEpreTHdyeckuii oOMeH», «Xioportacty, «DOTOCHHTE3,
«Crpoenne JIHK», «Ctpoenne u (yHKIHOHMpOBaHUE TeHa», «CuHTe3 Oenka», «leHernmueckuit kom», «Bupyce», «bakrepunodarm», «Crpoenne u
*u3HeHHbIH 1k Bupyca CIIM/la, 6akrepuodaray, «Penmukauus JJTHK».

O6opynosanue: Monenu-anminkanuu « Yasoenue JJHK u tpanckpunuusy, «buocunres oenkay, «CTpoeHue KieTku», mozaens cTpykrypsl JJHK.

Tema 5. PazmHoKeHre M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1WKI, WM JKU3HEHHBIH LUKN kieTku. MuTepdasza m muro3. [Ipomeccsl, nporekatomue B uHTepdasze. Permukarms — peakius
marpuuHoro cunte3a JIHK. Crpoenme xpomocoM. XpOMOCOMHBIN HaOop — KapuoTwm. JIMIUIOWIHBIA W TalUIOWIHBIA XPOMOCOMHBIC HAOOPHI.
Xpomaruel. Llutonoruyeckre OCHOBBI pa3MHOKEHUS U MHIUBUIYaIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenne knetku — Muto3. Craauu muto3a. [Ipoueccel, Ipoucxoasdiiue Ha pa3HbIX CTAAUIX MUTO3a. BUOJOTHYECKHI CMBICT MUTO3A.

[IporpamMmmupyemasi THOEIb KIETKU — aroImTo3.



@opMBl  pa3MHOKEHHUsSI OPraHM3MOB: OECIOJOe W TMOJIOBOE. BHIbl 0ecronoro pa3MHOXKEHHUS: JCIIEHHUE HAaJIBOE, IMOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHKe, BETe€TaTUBHOE pa3MHOKeHUE. ICKyCcCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €10 3HAYCHUE IS CEICKIUH.

[TomoBoe pa3MHOXKEHHE, €ro OTINYHS OT OECIIOIOTO0.

Meiio3. Cragum Mmeiiosa. [Iponeccsl, mpoucxoadiue Ha cTagusax menos3a. [loBenenne xpomocom B mernose. Kpoccunrosep. buonornueckuii
CMBICJI ¥ 3HAYEHHE MEN03A.

['amerorene3 — mpoiecc 00pa3oBaHUs MOJOBLIX KJIETOK y >KMBOTHBIX. [1070BBIE *kKene3bl: ceMeHHUKH U siMuHuKH. OOpa3oBaHHE U pa3BUTHE
MOJIOBBIX KJIETOK — TaMeT (CIepMaTo30uj, SUIEKIIeTKa) — cliepMatoreHe3 u oBoreHe3. OCOOCHHOCTH CTPOCHHS SUIEKIETOK U CIEPMAaTO30MIOB.
OmnonorBopenue. [lapreHorenes.

WupuBuayanbHoe pas3BuTue (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (IMOpHOreHes). DTarbl AMOPUOHATBHOTO Pa3BUTHS y TMO3BOHOYHBIX
KUBOTHBIX: JIpoOJieHue, racTpyisiuus, opranoreHes. IloctamOproHanbHOE pa3BUTHE. THUIBI MOCTAMOPHUOHAIBHOTO Pa3BUTHUSA: MPSIMOE, HEMPSMOe
(mrmuuHOYHOE). BiiusiHUE cpebl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u paszButue pactenuii. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHUE CEMEHH, CTaUU PA3BUTHSI.

JdemoncTpanum:

TaGauier U cxemel: «DOpMBI pa3MHOXKEHHUST OPTaHU3MOBY, «J{BOWHOE OTUIOOTBOPEHHE Y IIBETKOBBIX pacTeHU», «BereraTnBHOE pa3MHOKECHHE
pactenmit», «Jlenenue kimetku Oakrepuity, «CTpoeHHE MOJMOBBIX KIETOK», «CTpoeHHe Xpomocombl», «Kierounsni nukmy, «Permmukamus JJHK»,
«Muto3», «Meio3», «lIpsmoe u HenpsMoe pa3BUTHEY, «['aMeTOreHe3 y MIIEKONMUTAIOIINX U YeJI0BeKa», « OCHOBHBIE CTAIUN OHTOI'€HE3a».

OO0opyioBaHKe: MUKPOCKOI, MUKpompenaparsl «CriepMaro30uIbl MIEKOMUTAIOMETo», «SIinekneTka miekonuramiero», «Kapuokunes B
KJIETKaX KOPEIIIKa JTyKay, MarHuTHasE MO/ieNb-antuinkanus «Jlenenne kinetkn», moaenb JJHK, mogens metadazHoli XpoMOCOMBI.

JlabopaTropHble M NpaKTHYeCKHe PadoThI:

JlabopatopHas pabota Ne 3. «Habnmronenne MuTO3a B KJIE€TKaX KOHYMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKpPOIIpErapaTaxy .

JlaboparopHas padota Ne 4. «/3ydeHune cTpoeHUs MOJTOBBIX KIETOK Ha TOTOBBIX MUKpOTpEnaparaxy.

Tema 6. HaciieicTBeHHOCTh M MI3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaun reHeTUKU. MlcTOpHs pa3BUTHS TeHETUKU. POib IUTONIOTMU U SMOPUOJIOTMH B CTAHOBJICHUM TeHETUKH. Bkiaa poccuiickux u
3apyOeKHBIX YUYEHBIX B Pa3BUTHE TC€HETUKU. MeToIbl TeHETUKU (THOPHUI0TOTHYECKUH, ITATOTEHETUIECKIH, MOJIEKY ISIpHO-TeHeTHIeCKnil). OCHOBHBIE
TeHeTHUYeCKHe MOHATH. [ eHeTHueckas CUMBOJIMKA, UCIIOIb3yeMast B CXeMaX CKPELIMBAHUH.

3aKOHOMEPHOCTH HACJEI0BaHUS MPU3HAKOB, ycTaHoBIeHHbIEe [. Mennenem. MoHOrubpuaHoe ckpeuBaHie. 3akoH eIMHO00pa3usi THOPUIOB
nepBoro noxosieHus. IIpaBuno noMuHNpOBaHKs. 3aKOH paclleIJIEHUs IPU3HAKOB. [ unore3a unctorsl ramet. [lonHoe ¥ HeNoIHOE TOMUHUPOBAHUE.

I[I/IFI/I6pI/II[HOG CKpCIIMBaHHUEC. 3aKkoH HE3aBHUCHMOIO HaCJICAJOBAaHUSA IMPU3HAKOB. HI/ITOFGHGTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpClIIMBaHMA.
Amnanuzupyroniee cKpeuBanue. Fcnoab30BaHne aHaIU3UPYOLIETro CKpeuBaHus Jis ONpeesIeH s TeHOTHUIIA OCOOH.

CueruleHHoe HacnenoBaHue mpusHakoB. Pabora T. Moprana mo CLEIUIGHHOMY HaclIeIOBaHMIO IeHOB. HapylieHue cLeIuleHus T'€HOB B
pe3ynbTare KpoCCUHIOBEpa.

XpOMOCOMHasi TEOpUS HACIEACTBEHHOCTH. [ eHeTHUeCcKue KapThl.



['enetuka mnoma. XpoMocOMHOE ompenefieHrue Mmoja. AyTOCOMBbI U TOJOBBIE XPOMOCOMBI. [ OMOraMeTHbie M TeTepOraMeTHbIE OPraHHU3MBI.
HacnenoBanue npru3HaKoOB, CIIETUICHHBIX C MTOJIOM.

N3menunBocTh. Buasl HM3MEHYMBOCTU: HEHACJIECACTBEHHAss W HacjieAcTBeHHas. Ponb cpenbl B HEHACHEACTBEHHOM HW3MEHYMBOCTH.
XapakTepucTuka MoIu(DUKAITMOHHOW M3MEHYMBOCTU. BapwarimoHHBIN psl U BapHalMoHHasl KpuBas. Hopma peaknuu npusHaka. KonmnuecTBeHHBIC U
Ka4eCTBCHHBIE TIPU3HAKHN U UX HOpMa peakiuu. CBoiicTBa MOTU(MUKAIIMOHHON N3MEHYHBOCTH.

HacneactBennas, wim reHOTUNTMYECKas, ©3BMEHUYNBOCTh. KoMOMHaTHBHAS M3MEHUYNBOCTh. Mel03 1 TTOJI0BOM MPOoIIecC — 0CHOBA KOMOMHATHBHOM
W3MEHYMBOCTH. MyTannoHHas W3MEHYMBOCTh. Kiaccudukanuss MyTanuid: TeHHBIE, XPOMOCOMHBIC, T€HOMHBbIC. YacToTa W TpPUYUHBI MYyTaIUil.
MyrtareHnsbie (hakTOpbl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HacleACTBeHHOM n3MeHnunBocty H. M. BaBuiosa.

Buesinepnas HaclieICTBEHHOCTb U U3MEHUYUBOCTD.

I'enetnka dvenmomeka. Kapuworumn dvemoBeka. OCHOBHBIE METOBI TEHETHKH YEJIOBEKA: T€HEAJOTWYECKHH, OJM3HEIOBBIN, IIUTOTCHETHUYECKUH,
OMOXMMHUYECKHIA, MOJEKYIIpHO-TeHeTHUeckuii. COBpeMEHHOE ONpEe/eICHHe TeHOTHIIA: MTOJTHOTCHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM
yucie ¢ nmomotipio [11[P-ananu3a. HacnencrBennsie 3a00ieBaHus YyeI0BEKa: TeHHBIE 00JIe3HU, O0IE3HN C HACIEACTBEHHOMN MPEapacoIoKEeHHOCTHIO,
XxpoMocomHble Ooie3nu. Comarudeckue W TeHeparuBHble MyTanuu. CTBOJOBBIE KIETKH. [IpUHIMIBI 310pOBOTO 00pas3a KH3HU, JAMATHOCTHKH,
NpopUIAKTUKH ¥ JICYCHHsS] TEHETHYECKHUX OoJyie3Hel. MeauKo-TeHETHUYEeCKOe KOHCYJIbTUPOBAHHME. 3HAYCHHUE MEIUIIMHCKOW TEHETHKH B
MIPEIOTBPAICHUH U JICUCHUH TeHETUYECKHUX 3a00JICBaHHI YeIOBeKa.

JdemMoHcTpanum:

Hoprpertst: I. Mengaens, T. Mopras, I. ne @pus, C. C. YUerBepukos, H. B. Tumodees-Pecorckuii, H. 1. BaBunos.

Tabauier u_cxembl: «K MOHOTHOPUIHOE CKPEIIMBAHWE W €T0 IMTOTCHETHYECKas OCHOBA», «3aKOH pacUISIUICHUS M €ro IUTOTeHEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI TameT», «JlurubpumHoe ckpemuBanue», «lluTonornueckne OCHOBBI JUTHOPUIAHOTO CKpeHIMBaHMs, «Meio3y,
«B3anMoaencTBue aJUIeNbHBIX TE€HOB», «lEHETMYeCKue KapThl pPACTEHUM, >KUBOTHBIX UM YeJOBeKa», «leHeTrnka mnoja», «3aKOHOMEPHOCTU
HACJIEIOBAHMS, CICIJICHHOTO C Moiom», «KapHoTumbl uyenoBeka W >KMBOTHBIX», «Buael maMeHdmBocTH», «MoaudukanmoHHas H3MEHUHUBOCTHY,
«HacnenoBanue pesyc-akropay, «['eHeTuka rpymi KpoBu», « MyTalimoHHasi ”3MEHUYHUBOCTHY.

O6opynoBanue: Monenu-anminkanun  «MoHoruOpuaHoe ckpenuBanue», «HemonHoe pomMuHHpoOBaHHE», «JlUrHOpHUIHOE CKpENIMBAHHEY,
«IlepexpécT Xpomocom», MUKPOCKON M MuUKporpenapar «Jlpo3zoduna» (Hopma, mytanmuu (GopMbl KPbUILEB W OKpacKu Tena), repdapuii «lopox
IIOCEBHOI.

JlaGopaTopHblie ¥ PaKTHYEeCKHE PA0OTHI:

JlaGoparopHast pabota Ne 5. «l3ydyeHue pe3ynbTaroB MOHOTHOPHIHOTO W JUTHOPUAHOTO CKPELIMBAHUSA Y JApO30(QHIbI Ha TOTOBBIX
MHKpOTIpenaparax.

JlaboparopHas padota Ne 6. «3ydenne MoauPUKAITMOHHON H3MEHUYUBOCTH, IIOCTPOCHHUE BAPHAIIMOHHOTO Psi/ia M BAPUALIMOHHON KPUBOI».

Jlabopatopnas pabota Ne 7. « AHaIM3 MyTaIuil y 1po30( bl Ha TOTOBBIX MUKpOIIpErapaTaxy .

[TpakTuaeckas padora Ne 2. «CocTaBieHHe U aHAJINU3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Cenexuusi opranuzMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekiusi Kak Hayka W MpoIecC. 3apoXJICHHE CeleKIuu U Jomectukanus. Yuenue H. . BaBuioBa 0 1eHTpax NpPOUCXOXKICHUS U
MHOT000pa3usi KyJIbTYpPHBIX pacTeHHH. L{eHTpbl MpOouCX0kKAeHNS JOMAIIHUX KUBOTHBIX. COPT, MOpo/ia, IITaMM.

CoBpeMEHHBIE METOMBI CeJIeKIHH. MacCoBBbIi W WHAMBHUIYAJIbHBII OTOOPHI B CEJCKIMU pPACTEHUH U KUBOTHBIX. OIIEHKAa 3KCTephepa.
bnuskopoacTBenHoe ckpenuBanue — HHOpuUAUHT. Yuctas nuausa. CkpenmBaHUe YHUCTHIX JIMHHUH. [erepo3uc, wim rubpuanas cuina. HepoacTBenHoe
ckpemuBanue — ayTopunauHr. OtmanéHHas ruOpuam3anus U e€ ycmexu. VICKyCCTBEHHBIH MyTareHe3 W TOJIY4YEHHE MOIUIUIOMAOB. JlOCTHXKEHUS
CEJIEKIIMM PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHomorusi kak OTpacib NpOM3BOACTBA. [eHHas MHXKeHepus. DTanbl co3gaHus pekoMOuHanTHOM JIHK M TpaHCreHHBIX OpraHH3MOB.
Knerounas wumxenepus. KierouHnele KynbTypbl. MUKPOKIOHAJIBHOE pPa3MHOKEHHE pacTeHuid. KIoOHMpOBaHHME  BBICOKONPOMYKTHBHBIX
CEJIbCKOXO3SICTBEHHBIX OPTaHU3MOB. DKOIOTHUECKHe U dTHUeckue nmpobnembl. MO — reHeTndecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JleMoHcTpanuu:

Hoprpetsl: H. N. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabnuubl 1 cxeMbl: kKapTa «lIeHTpbl MPOUCXOKAECHUS U MHOrooOpas3usi KyJabTypHBIX pacTeHuid», «Ilopoasl moMamiHux XKUBOTHBIX», «CopTa
KyJIBTYPHBIX pacTeHmit», «OtmanéHnas rubpumuzanus», «Paborel akagemmka M. @©. MBanoBay, «l[lomummonaus», «OOBEKTHI OMOTEXHOJIOTHUUY,
«KneTouHsle KylIbTypbl U KJIOHUpOBaHUEY», « KOHCTpynpoBaHUE U IEPEHOC TEHOB, XPOMOCOM.

OO0opyIoBaHKE: MYJISKH IJIOJIOB M KOPHEIUIONOB TUKUX (GOPM U KyJIBTYPHBIX COPTOB pacTeHudl, repOapuil «CenbCKOXO3sSHCTBEHHBIC
pacTeHus.

JlabopaTopHble M NpaKTHYeCKHe PadOTHhI:

Okckypeust «OCHOBHBIE METOIbI M JIOCTH)KEHUSI CEJIeKIUH pPACTEHUH M JKUBOTHBIX (HAa CEJIEKIMOHHYIO CTaHIUIO, IUIEMEHHYIO (depmy,
COPTOUCHIBITATENBHBIN YYaCTOK, B TEIUNIMYHOE XO3IHUCTBO, Ta00PaTOPUIO arpOyHUBEPCUTETA HIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoIOMOHHAS OMOJIOTHS.

[Ipenmnoceiku BOZHUKHOBEHHS 3BOJIIOLIMOHHON TEOpUHU. DBOJIIOLIMOHHAS TEOpHs U €€ MecTo B OMonoruu. BrnusHue SBOMIOIMOHHON TEOPUH Ha
pa3BuUTHE OMOJIIOTHH U APYTUX HayK.

CunerenbcTBa 3BotoLMU. [laneoHTomOorn4Yeckue: Nmociea0BaTeIbHOCTh MOSABIEHUS BUAOB B IAJEOHTOJOTMYECKON JIETONMCH, NEPEXOIHBIE
(dhopmbl. buoreorpadgudeckue: CXoACTBO U paznuuue ¢hayH u (Gpaop MaTEPUKOB U OCTPOBOB.

DOMOpHOIOTHYECKUE: CXOJCTBA M PA3IU4Ms SMOPHUOHOB pa3HBIX BHJIOB IO3BOHOUHBIX. CpaBHHUTEIHHO-aHATOMHUYECKHE: TOMOJOTHYHBIE,
aHAJIOTMYHBIe, PYIMMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHYECKHE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX
MeTabOINYECKUX MyTeH Yy BCEX OPraHU3MOB.

OpomonmonHas Teopuss Y. [apBuna. IIpeanochulkM BO3HHMKHOBEHHMS AapBUHM3MA. [IBHOKyIME CWIJIBI 3BOJIONMU BUI0B Mo JlapBuHy
(130BITOYHOE PA3MHOXKEHUE TIPU OTPAaHMYEHHOCTH PECYPCOB, HEONpeneNEHHAs H3MEHYHBOCTh, 00ph0a 3a CyIIeCTBOBAHNE, €CTECTBEHHBII 0TOOD).



Cunrernueckas teopust sposioniu (CTI) u €€ 0CHOBHBIE NIOJIOKEHMS.

MukposBomtonus. [lonmynsnus kak eIMHNAIIA BUAA U SBOIIOLUN.

JBxymiue cuiibl (pakTophl) SBOIIOMUN BUAOB B Ipupoe. MyTallMoHHBIN Mpoliecc ¥ KOMOMHATUBHAS. N3MEHYNBOCTb. [10MyIsiiinOHHbIE BOJTHBI
u apeid renos. M3omsaius 1 Murpanus.

EctectBenHbIit 0TOOp — HampaBIsitoLIi (hakTop 3BOMOIUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnocob1eHHOCTh OPraHU3MOB Kak pe3ylbTar Boiouuu. [IpumMeps! npucnocoOnenuii y opranuzMoB. ApoMop(o3bl U HAN0aAANI TAIlUH.

Bun u BunooOpaszoBanue. Kpurepun Buna. OcHOBHBIE (OPMBI BUI000pa30BaHus: reorpaduieckoe, IKOJIOTHIEeCKOe.

Maxkposomorus. @opMel 3BoIOIMK: puneTHUecKast, TMBEpreHTHasl, KOHBepreHTHas, napajuienbHas. HeoOpaTuMocCTh 3BOIIOLNN.

[IpoucxoxaeHue oT HecliennaaIu3upOBaHHbIX NpeakoB. [Iporpeccupyromas cnenuanu3anns. AganTuBHas paauanus.

JdemoHcTpanum:

Hoprpertst: K. JIunnei, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, ®. Mromnep, A. H. CeBepiios.

Tabauier 1 cxeMbl: «Pa3BUTHE OPTaHMUYECKOTO MUpPA Ha 3eMiie», «3apOIbIIIN MO3BOHOYHBIX KUBOTHBIX», « ApXeonTepuKcy, «Dopmbr 60pHOBI
3a cymectBoBaHue», «EctectBeHHBIi 0TOOp», «MHOroo0pasue coOproB pacTeHHit», «MHoroodpasue mOpPOA KUBOTHBIX», «llomymsmmy,
«MyTanuoHHass M3MEHYUBOCTH», «Apomopdossl», «Mmnoamantamuny», «OOmas aereHepanus», «JBuxymue cuibl 3Bomonuny, «Kapra-cxema
Mapuipyta nyremectBusi Y. [lapBuna», «boppba 3a cymectBoBanue», «llpucnocobieHHocTs opranusMoBy, «leorpaduueckoe Bug00Opa3zoBaHue»,
«OKoI0ruuecKoe BU1000pa3oBaHUEy.

OO6opynoBaHue: KOJJIEKIUS HACEKOMBIX C pPa3MYHBIMH THUIAMU OKpPAaCKH, HAa0Op IUIOAOB M CeMsH, Koyulekius «lIpumepsl 3amuTHBIX
MIPUCIIOCOOICHUM Y JKUBOTHBIX», MOZieNIb « OCHOBHBIE HAIIPaBIICHUS IBOJIIOLUNY, 00bEMHAsI MOsieTh « CTPOEHHE FOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpapuueckas kapra Mupa, KoJuteKuus «DopMbl COXPaHHOCTH MCKOMAeMbIX KUBOTHBIX U pacTeHuil», Moaeins anmuumkanus «llepexpéct
XpOMOCOM», BlIaXkHbIe Mpenaparsl «Pa3zButue Hacekomoro», «Pa3suthe Jsarymku», Mukpomnpenapar «Jposodunay (Hopma, MyTanuu GopMbl KpbLIbEB
U OKpacKH Tena).

JlaGopaTopHble ¥ IPaKTHYeCKHEe PA0OTHI:

JIaGoparopnast pabota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHYECKOMY KPUTEPHION.

Jlabopatopnas padota Ne 2. «Onrcanue NprCOCOOIICHHOCTH OPraHu3Ma M €€ OTHOCUTEIHLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KM3HU Ha 3em.Jie.

JloHay4yHble TpPEICTaBICHUS O 3apOXKAECHUU KU3HU. HayuHble TUIOTE3bl BO3HUKHOBEHMS >KM3HM Ha 3emiie: aOuoreHe3 M MaHCIEepMHUS.
Xumuueckasi 3BOJIONM. AOHWOTCHHbBIM CHHTE3 OpraHMYECKHX BELIECTB M3 HEOPraHMYECKHX. DKCIIEPUMEHTAbHOE MOATBEP)KIACHHE XUMHMUYECKON
sBomounu. HawanbHble sTanbl Ouonoruueckoil sBomounu. lunoreza PHK-mupa. ®@opmupoBaHue MeMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE
poTokyieTKH. [lepBble kneTkn 1 ux 3Bomonus. PopMUpPOBaHNE OCHOBHBIX I'PYIIII )KUBBIX OPraHU3MOB.

PazButue xu3uu Ha 3emsie mo spam W mepuoaam. Karapxel. Apxeiickas W mporepo3oiickas 3pbl. I[lanmeo3oiickas 3pa u €€ MepUobL:
KEeMOPUICKH, OPITOBUKCKHUH, CHITypUIICKHI, JE€BOHCKHUM, KAMEHHOYTOJIbHBIH, IEPMCKUH.

Me3o30iickas 3pa U €€ Nepuobl: TPUACOBBIN, FOPCKHUI, MEIIOBOM.



Kaiino3zolickast 3pa u €€ nepuozsl: NajaeoreHOBbl, HEOT€HOBbIN, AaHTPOIIOTE€HOBBIH.

XapakTepucTuKa KJIUMara U TeoJIOTMYecKuxX mporeccoB. OCHOBHBIE STalbl HBOJIOLMN PACTUTEIBHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl y
pacTeHuil u KUBOTHBIX. [losiBIIeHHE, paciiBET U BEIMUPAHHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHU4YecKoro MuUpa Kak oTpakeHue 3BOoIMH. OCHOBHBIE CUCTEMAaTHUECKUE TPYIIIIBI OPTaHU3MOB.

OBosonysl 4yeaoBeka. AHTPONOJIOrUs Kak Hayka. Pa3BuTne npencTaBiIeHU O MPOMCXO0XKIEHUHU YeloBeKa. MeTobpl N3yueHusl aHTPOIIOreHe3a.
CxozcTBa U pa3nuyus yenoBeKa U )KUBOTHBIX. CUCTEMATHYECKOEe MOJI0KEHHE YEJIOBEKa.

JBwxymme cuibl ((akropsl) anTpororeHe3a. HacieacTBeHHass M3MEHYMBOCTh M €CTECTBEHHBIM OTOOp. OOLIeCTBEHHBIH 00pa3 KHU3HH,
W3TOTOBIIEHUE OPYIUH TPya, MBIIIJICHUE, PEYb.

OcCHOBHBIE CTAJMM M BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslid, YenoBek npsiMoxoaamuii, YenoBek HeaHAepTalIbCKuil,
UYenoBek pa3yMHbIi. Haxonku MCKOmaeMbIX OCTaTKOB, BpPEeMsl CyIIECTBOBaHUS, 001acTh pacIpoCTpaHeHHs, 0ObEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH,
Opyaus.

UYenoseueckne packl. OCHOBHBIE OOJBIIME pachl: €BpOINEOWHAS (€Bpa3WiicKas), HETpO-aBCTPAIOUIHAS (IKBATOpHATIbHASI), MOHTOJOUIHAS
(a3marcko-amepukaHckasi). YepThl MPUCTIOCOOIEHHOCTH TMPEICTABUTENCH YEIOBEUYECKUX pac K YCIOBHUSM CYIIECTBOBaHHUsA. EJMHCTBO 4eloBEUeCKUX
pac. Kputuka pacusma.

JdemoHncTpanum:

IHoptpetel: ®. Peau, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

TaGnuiet u cxembl: «Bo3nukHoBeHUE COMHEUHOU CUCTEMBI», «Pa3BuTHE OpraHudecKkoro Mupay, «PacturenbHas KieTkay, « KUBOTHAsI KIIeTKay,
«IIpokapuoTtnueckast kinetka», «CoBpeMeHHasi CHUCTeMa OpraHudyeckoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHHUS 4YeJlOoBeKa M
4eJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTMYECKUX HAXOAOK MPEIKOB COBPEMEHHOTO YeJOBEKa», «/lpeBHelmine romuy,
«/lpeBHue moan», «llepBbie COBpeMEHHBIE JIFOIN», «HeToBeUeCKue pach».

O6opynoBanwue: mynsiku «lIporcxokaeHue yenoBekay (OIOCThI aBCTPaJONUTEKa, MUTEKAHTPOIIA, HeaHIepTalblla, KPOMAaHbOHIIA), CICIKUA WU
M300paKeHHsI KAMEHHBIX OPYIMH MEPBOOBITHOTO UYeJOBEKa (KaMHHU-YOIIIEPhI, pyOrIa, CKkpediia), reOXpOHOIOTHYecKas Tabuuia, KouteKius «Dopmbr
COXPaHHOCTH MCKOIAEMbIX >KMBOTHBIX U PACTEHUI.

JlaGopaTopHblie ¥ IPaKTHYeCKHEe PA0OTHI:

[IpakTudeckas padota Ne 1. «/3yueHue MCKOMaeMbIX OCTATKOB PACTEHUIA U )KMBOTHBIX B KOJUICKIIASX).

DKCKypcust « DBOJIONHS OPraHMYECKOTo MUpa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIN HIIM KpaeBeIUECKUN My3ei).

Tema 3. OpranusMsbl U OKpY:KamoLIas cpeaa.

DKkoyorusi Kak Hayka. 3a/laud U pasfelibl IKOJIOrMH. MeTobl SKOJOTHYECKUX HCCIEA0BaHUN. DKOJOTHYECKOe MUPOBO33PEHHE COBPEMEHHOIO
YeloBeKa.

Cpellbl oOHuTaHus OpTraHu3MOB: BOAHAS, HA3EMHO-BO3AylIIHAA, IOUBCHHAA, BHYTPUOPraHU3MCHHAs.

Okonornyeckue ¢akropel. Knaccudukamus skonornyeckux (¢GakTopoB: aOMOTHUECKHe, OHMOTHYECKHE U aHTpororeHHsle. JleiicTBue
IKOJIOTHYECKUX (DAKTOPOB HA OPTAHU3MBEI.



AGuornueckue (akToOpbl: CBET, Temreparypa, BiakHOcTb. dotomepuoamsm. IIpucrnocobieHus opraHu3MOB K JEHCTBHIO aOMOTHYECKHX
(bakTopoB. bronornyeckue puTMsI.

buotnyeckue ¢axTopbl. Bumbl OMOTHYECKMX B3aMMOJCHCTBUN: KOHKYPEHIUS, XMIIHMYECTBO, cuMOMO3 u ero ¢opmsl. [lapasutusm,
KooInepanus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HeHTpain3M. 3HaueHHe OMOTHYECKHX B3aUMOJEHCTBUI
JUISL CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKNE XapaKTEPUCTUKU NOMyJsanuu. OCHOBHBIE ITOKA3aTENIM IOMYJSILMHU: YUCIEHHOCTb, IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTD,
MIPUPOCT, MUrpanys. JJMHaMHUKa YUCIEHHOCTH MOMYJISIUY U €€ PeryIsius.

JdemoHcTpanum:

Hoptpetsl: A. I'ym6onbar, K. @. Pynse, 3. I'ekkens.

TaGauier u cxempl: kapta «IIpupomsbie 30861 3eMany, «Cpeapl 00uTaHusT OpraHu3MoBy, «DoTtonepruonuzmy, «llomymsumy, «3aKOHOMEPHOCTH
pocTa YUCIEHHOCTH TOMYISINUN HHPY30pHH-Tyhenbkny, «lIuieBsie nenm.

JlaGopaTopHblie ¥ PaKTHYeCKHEe PA0OTHI:

JIaGoparopnast pabota Ne 3. «Mopdonoruueckue 0COOCHHOCTH PAaCTEHUI U3 pa3HbIX MECT OOUTAHUS.

Jlabopatopnas padota Ne 4. « BnusitHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padora Ne 2. «I1oacuéT MIOTHOCTH MOMYIALUI pa3HbIX BUJOB PACTCHHI».

Tema 4. CoobmiecTBa 1 3K0JIOTHYECKHE CHCTEMBI.

CoobmiecTBO opranu3MoB — OuoneHo3. CTpyKTypbl OHMOIIEHO3a: BHJIOBAs, MPOCTPAHCTBEHHAs, Tpoduyeckas (MuiieBas). Buibl-1OMUHAHTHI.
Cssi3u B OHO1IEHO3E.

Okosnoruyeckue cucremsl (9kocucremsl). [lonsTne o006 »skocucreme u OuoreorneHose. OyHKIMOHANIbHbIE KOMIIOHEHTHI 3KOCHCTEMBI:
MPOAYIIEHThI, KOHCYMEHTHI, peayleHThl. KpyroBopoT BeliecTB W MOTOK SHEPTUM B IKOocUcTeMe. Tpoduueckue (TMUIIEBBIE) YPOBHU IKOCHCTEMBI.
[Mumesble nenu u cetd. OCHOBHBIE MOKA3aTeNM 3KOCHUCTEMBbI: OMOMacca, MPOAYKLHSA. DKOJOTMUECKHE MUPAMUAbL: NPOAYKIMH, YMCIEHHOCTH,
6uromaccel. CBOICTBAa SKOCUCTEM: YCTOMYMBOCTb, CAMOPEryYIsLius, pa3BuThe. CyKieccus.

ITpupoaHbIie SKOCUCTEMBI. DKOCHCTEMBI 03P M peK. DKOCUCTEMa XBOMHOTO I MIMPOKOIMCTBEHHOTIO Jieca.

AHTpOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOCHCTEMBI. bHONOrHmyeckoe ¥ XO3AWCTBEHHOE 3HAYCHHWE AarpodKOCHUCTEM U
ypOO3IKOCUCTEM.

bropaznoobpazue kak GpakTop ycTOWIHMBOCTH dKocucTeM. CoXpaHeHHe OMOIOTHYECKOTO pa3HooOpas3us Ha 3eMiie.

VYuenue B. U. Bepnanckoro o Ouocdepe. I'panuibl, coctaB u cTpykrypa O6uocdepsl. JXKuBoe BemectBo U ero ¢yHkuuu. OcobeHHOCTH
o6uocdeps! Kak 1100aIpHOM SKOocHCcTeMBbI. JlnHaMudYeckoe paBHOBECHE U oOpaTHasi CBs3b B Orocdepe.

KpyroBopoTh! BelecTB 1 OMOre0XUMHUECKHE IIUKIIbI JIEMEHTOB (yIiiepo/ia, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3eminn. AHTpOIIOreHHbIE U3MEHEHUs B Onocdepe. I106anbHbIe 3KOIOTHYECKHUE TPOOIEMBI.

CocymiectBoBaHuEe ITPUPOABI U yesoBeyecTBa. CoxpaHeHne 6Mopa3sHOOOpa3Hsl Kak OCHOBA YCTOHYMBOCTH Ouocgepbl. OCHOBa pallOHAIBHOIO
yIpaBJIeHUs IPUPOAHBIMHU PECYpPCaMU U X UCHOIb30BaHue. JlocTH)EeHMsI OMOJIOTUU U OXpaHa MPUPO/IbIL.



JdemoHncTpanum:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabmuup! u_cxembl: «Ilummessie nenu», «buorenos3: cocraB u cTpykrypa», «IIpupoansie coobmiecTBay, «Llenn nutanus», «IKoIOorHUecKas
nupamuaay, «brocdepa u yenoBex», « IKOCHCTEMA MTUPOKOIUCTBEHHOTO JIecay, « DKOCHCTEMa XBOHHOTO Jiecay, «bruorieno3 BomoéMay, « ATpoIeHO3»,
«IIpuMepHbBIE aHTPOIIOTEHHBIE BO3ACUCTBUS HAa NPUPOLY», «BakHEHIINEe UCTOUHUKY 3arpsi3HEHUs BO3yXa U IPYHTOBBIX BO», «IlouBa — BaxxHenmas
cocTasystomas ouocheprn», «DakTopsl Aerpaganuu mouBy, «llapHuKoBeIi d3GdekT», «DaKTOphl paIlMOAKTUBHOTO 3arpsi3HeHHs Onocdeps», «O0mas
cTpyKTypa 0uocdeps», «Pacnpoctpanenue xu3nu B 6nochepe», «O30HOBBIN 3Kpan Ouocheprn», «Kpyropopot yriepona B 6uocdepe», «Kpyrosopor
a30Ta B IIPUPOJIEN.

OOQopynoBaHue: MoAenb-anTuinKanus «Tunmuaaeie  OWMONEHO3b», Tepbapuil  «PacTutenbHbie CcOOOIIECTBaY, KoJIEeKIUd «buoreHos»,
«Bpeaurenn BaXHEHWIIMX CEJIbCKOXO3SHCTBEHHBIX KYJIbTYp», IepOapuM M KOJUIEKIMH pPACTEHUM W JKUBOTHBIX, NPHUHAJUIEkKAIIUE K PA3HBIM
HKOJIOTUYECKUM TpyTraM ofaHoro Buaa, Kpacunas kuura Poccuiickoit @enepanuu, n300pakeHusi OXpaHsSIEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.
INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 BUOJIOTMM HA BA30BOM VPOBHE CPEIHEI'O OBHIEI'O
OBPA3OBAHUA

Cornacao ®I'OC COO, ycTanaBauBarTCs TpeOOBaHUS K pe3ysibTaTaM OCBOCHUSI OOYUYaIOIIUMHUCS MPOTPAMM CPEIHEro oOIIero oopa3oBaHus:
JUYHOCTHBIM, METAMPEAMETHBIM U MPEIMETHBIM.

JINMYHOCTHBIE PE3YJIBTATbI

B cTpykType TUYHOCTHBIX pe3yJabTaToB OCBOCHHUs IpenMeTa «buonorush BbIIENEHbI CIeIyIOINe COCTABISAIONINE: OCO3HAHUE 00YUYaIOIUMUCS
POCCUHCKON Tpa)KJAaHCKOM HMAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPEICICHHUIO, HAJIMYUe MOTHUBALUU K
00y4eHHIO OMOJIOTHH, LIETICHAIPABICHHOE PA3BUTHE BHYTPEHHUX YOCKIEHUN JIMYHOCTH HAa OCHOBE KITFOYEBBIX IIEHHOCTEH U UCTOPUUYECKHUX TPATUITUI
pa3BuUTHA OMOIOTUYECKOTO 3HAHMSI, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS B CBOCH JEATEIHLHOCTH IIEHHOCTHO-CMBICIIOBBIMH
YCTaHOBKaMH, NPUCYIIUMH CUCTEMEC OMOJIOrMYECKOTO O6paSOBaHI/I$I, HAJINYHEC SKOJIOTHYCCKOTO MIPaBOCO3HAHUA, COCOOHOCTH CTaBUTH e U CTPOUTH
YKU3HEHHBIC IJIaHBI.

JImaHOCTHBIC pe3yibTarbl OCBOCHUA MpPEAMETa «bnonornsy JOCTHUTAaOTCd B C€IHUHCTBEC y‘—IG6HOI>i M BOCITUTATEIILHOMI ACATCIIBHOCTH B
COOTBETCTBUU C TPAJULHUOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMHU, NMPUHATHIMU B
oO1ecTBe MpaBUjiaMyd U HOPMaMU TMOBEJICHUS U CTIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS, CAMOBOCIIMTAHUS M CAMOPA3BUTHUS, PA3BUTHS BHYTPCHHEH
MO3UIUU TUYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY U MPABOMOPSIIKY, YEIOBEKY TPYy/Aa U CTapIIeMy MTOKOJICHUIO, B3AMHOTO YBaXKEHUS, OEPEIKHOTO
OTHOILIEHUS K KyJbTYPHOMY HACJIEIUIO U TPAAULMSIM MHOTOHAIIMOHAIBLHOTO Hapoaa Pocculickonn denepannu, NpuUpoOAE U OKPYKAKOLIEN CpeE.



JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS ydeOHOro mnpeamera «buomorus» MOMKHBI OTpakaThb TOTOBHOCTh M CIIOCOOHOCTH OOYyYarONIUXCs
PYKOBOJICTBOBATHCSI CPOPMUPOBAHHOM BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OPUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX yOCKICHUH,
COOTBCTCTBYIOIIUX TPAaJUIIUOHHBIM HCHHOCTIM pOCCHfICKOI‘O OGH.[CCTBa, pacliMpCHUC KHU3HCHHOIO OIbITa W OIIbITa ACATCIBHOCTU B IPOLECCCC
peanu3aii OCHOBHBIX HAlpPaBICHUI BOCIIUTATEILHON NESTEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpak1aHCKOr0 BOCIMTAHUS:

c(hOpMUPOBAHHOCTH IPAKIAHCKON TTO3UIIMN 00YJAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO WiIEHA POCCHUIICKOTO OOIIECTRa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEM, yBaXKEHUE 3aKOHA U TPABOTIOPSIKA;

TOTOBHOCTHh K COBMGCTHOfI TBOp‘IGCKOI\/’I NCATCIIBHOCTU HpI/I CO3JaHNUN y‘I€6HBIX HpOCKTOB, pemeHI/m yLIe6HI)IX 1 II03HABAaTCJIbHBIX 3a1ad4,
BBITIOJTHEHHH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTD OMPENENATh COOCTBEHHYIO MO3UIIUIO TI0 OTHOIIEHHUIO K SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATD €€;

YMEHHE YYHUTHIBATh B CBOMX JIEHCTBHUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS JIIOCH C Pa3HBIMU YyOCKIECHUSMU, KYJIbTYPHBIMU
IEHHOCTAMU U COLIMAJIBHBIM ITOJIOXKCHUEM,

TOTOBHOCTh K COTPYIHHYECTBY B TMPOIECCE COBMECTHOTO BBIMIONHEHUS Y4YeOHBIX, IMO3HABATEIbHBIX W HCCIEIOBATEIbCKUX 3ajad,
YBa)KI/ITeJ'II)HOFO OTHOIICHUA K MHCHHUIO OIIIIOHCHTOB HpI/I O6CY)KJICHI/II/I CHOpHBIX BOHpOCOB 6I/IOJ'IOFI/I‘I€CKOFO COI[Cp)KaHI/ISI;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU AEATEIBHOCTH;

2) IaTpMOTHYECKOI0 BOCIIMTAHHUS:

c(OpPMHUPOBAHHOCTb POCCUICKOMN Ipa’kIaHCKOW MIAEHTUYHOCTH, NMATPUOTU3MA, YBaXKEHHUsI K CBOEMY Hapoy, 4YyBCTBA OTBETCTBEHHOCTH IEpea
PonuHol, roprocTy 3a ¢cBOM Kpai, cBOX0 PonnHYy, CBOM SI3bIK U KYJIBTYPY, IIPOLIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHUE K NIPUPOJHOMY HACJIEIUIO U IaMSITHUKAM IPUPOBI, JTOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX,
TPYAe;

CIOCOOHOCTh OLIEHMBATh BKJIAJ] POCCUHCKUX YUEHBIX B CTAHOBJICHHWE M pa3BUTHE OMOJIOTMHU, MOHMMAHUS 3HA4eHUs OMOJIOTMU B NO3HAHUU
3aKOHOB TMPUPO/IBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTBA;

uzelHas yoex1€HHOCTb, TOTOBHOCTb K CIIy>KEHHIO U 3aiure OTedecTBa, OTBETCTBEHHOCTD 3a €r0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUUCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

COCOOHOCTE OLICHUBATL CUTYallUIO U MIPUHUMATh OCO3HAHHBIC PCIICHHA, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,
OCO3HAHME JTMYHOTO BKJIa/la B IOCTPOCHHE YCTOWYHBOTO OYIYIIETo;



OTBCTCTBCHHOC OTHOILICHHUC K CBOHUM POAUTCIAM, CO3JaHUIO CEMbU Ha OCHOBC OCO3HAHHOI'O MNPUHATUA HCHHOCTCﬁ CEMEHHON XM3HU B
COOTBCTCTBHHU C TpaaUuLIUAMU HAPOIOB POCCI/II/I;

4) 3cTeTHYeCKOro BOCIIMTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ACTETHKY OBbITAa, HAYYHOTO M TEXHMYECKOTO TBOPUYECTBA, CIOPTa, TPy[a, OOIIECTBEHHBIX
OTHOIIICHMI;

MMOHUMaHKE YMOITMOHAIBHOTO BO3/ICHCTBHSI )KUBOU MPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPA)KEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHHUE MPOSBIATH Kaue€CTBA TBOPUECKOM TNIHOCTH;

5) ¢pusuveckoro BocnuTaHus, GOPMUPOBAHMS KYJIbTYPHI 310POBbSI U IMOIMOHAIHLHOTO 0JIATONOJYYHS:

MMOHUMaHWE W peaau3amus 3J0pOBOro W 0Oe30macHOro oOpasza >KM3HHU (3I0pPOBOE IMUTAHHUE, COOTIONCHHE TUTHCHHUYECKUX TPABHII U HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUN W OTIbIXa, peryisipHas (pu3ndeckas akTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO U KOMIIETCHTHOTO OTHOIICHUS K
coOCTBEHHOMY (PU3UYECKOMY U TICUXHYECKOMY 37I0POBBIO;

MMOHMMAHKE [IEHHOCTH TPABHIJ WHIUBUAYATHHOTO U KOJUICKTHBHOTO O€30MacHOTrO TOBEIACHHS B CUTYAIUSIX, YIPOKAIOMIUX 37IOPOBBIO M KU3HU
JIFONICH;

OCO3HAHHE TTOCJICJICTBUI M HEMTPHUSITHS BPEAHBIX MPUBBIUEK (YIIOTPEOICHHUS aIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOr0 BOCIIMTAHUSA:

TOTOBHOCTBH K TPY/y, OCO3HaHUE LIEHHOCTH MacTEPCTBa, TPYAO0I00ue;

TOTOBHOCTh K AKTUBHOM JESTENIbHOCTH TEXHOJIOIMYECKOM M COLMAlIbHOM HAINPaBIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJIBHO BBINIOJIHATB TaKyI0 A€ATEIbHOCTD;

UHTEpEeC K pa3iuuHbiM cdepaM NpopecCHOHATBLHON IesTeNbHOCTH, YMEHHME COBEpIIaThb OCO3HAHHBIM BBIOOp Oyaymieil npodeccuu u
pean3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE [IAHBI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BAHUIO HA MPOTSHKEHNUN BCEl )KU3HU;

7) IKOJIOTHYECKOI0 BOCIIMTAHUSA:

AKOJIOTMUYECKH 11e1eCO00pa3HOe OTHOIIEHUE K MTPUPOJIEC KaK UCTOUYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBaHUS;

TTOBBIIICHUE YPOBHS IKOJOTHYECKON KYJIBTYpBI: TPHOOPETEHUE OIBITA MUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH UX BO3MOKHBIX MOCIICICTBHH IS
OKpY>Karollel Cpelibl;

0CO3HaHHUE T100aJTLHOTO XapaKTepa YKOJIOTHIYSCKHUX MPOOIeM U MMyTel WX PeIIeHNs,



CIIOCOOHOCTH UCHOIB30BAaTh HpI/IO6peTa€MBIe pu U3y4YCHUU OHOIOrny 3HAHUS U YMCHUA IMPU pCHICHUN HpOGJIeM, CBA3aHHBIX C pallUOHAJIbHBIM
MPUPOIOTIONB30BaHUEM (COONIOZICHNE TIPABWII TOBEJCHHUS B NPUPOJE, HANIPABICHHBIX HAa COXPAaHCHHE PABHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
IKOCcHCTEM, Orochepsr);

aKTHBHOE HETPHITHE JCWCTBUI, MPHHOCSIINX Bpel OKpYXKaloIed NpPUPOMHOW Ccpele, yMEHHE TPOTHO3MPOBaTh HEOIArONpHUsTHBIC
JKOJIOTUYECKHUE MTOCIEICTBUS IIPEAIIPUHUMAEMBIX IEUCTBUM U NIPEJOTBPAIATh UX;

HAJIMYME Pa3BUTOTO DKOJOTHYECKOTO MBIIUICHUS, SKOJOTHUECKON KYJIBTYPHI, OIBITA IEATEILHOCTH IKOJOTUYECKOW HANpaBICHHOCTH, YMECHUS
PYKOBOACTBOBATLCA WUMH B H03HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ u COHHaHBHOﬁ MMPAKTHUKEC, TOTOBHOCTU K Y4YaCTHIO B HpaKTH‘{eCKOﬁ JCATCIIBHOCTHU
IKOJIOTUIECKOH HATPABICHHOCTH;

8) HeHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO
Ha JIMasore KyJibTyp, ClIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBCPHICHCTBOBAHUC SI3BIKOBOM M YUTATEIbCKOM KYJIBbTYPbI KaK CpCACTBa BSaI/IMOI[ef/'ICTBI/ISI MCXKAY JOJAbMHU U IIO3HAHUS MUPA,

NIOHUMaHHe CHenUPUKN OUOJOTHUM KaK HayKH, OCO3HaHMA €€ poiu B (OPMHMPOBAHUM PALMOHAIBHOTO HAYYHOTO MBIIIJICHUS, CO31aHUU
[EJIOCTHOTO TIPEJICTABICHUS 00 OKpYXKArolleM MHUpPE KaK O €IMHCTBE TMPHUPOJIBI, YEIOBEKa U OOIIECTBA, B IO3HAHUH MPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHny mpobaeM CoOXpaHeHUs IPUPOIHOTO PABHOBECHS;

Y6G)I(I[éHHOCTI> B 3HAYMMOCTH OHOJIOTHH JJIsA COBpeMCHHOI\/’I MUBUWIN3allUN: oOecrieueHusi HOBOTO YPOBHA pa3dBUTUA MCIAUIUHBI, CO3J1aHUC
NEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pellaTh pecypcHble MpoOIeMbl Pa3BUTHS UEJIOBEYECTBA, MOMCKA IMyTeH BBIXOAA M3 IIIOOATBHBIX
OKOJIOTUYECKUX TMpOoOJeM M OO0ecleYeHusi mepexoja K YCTOHYMBOMY pPa3BUTHIO, PAllMOHAIBHOMY HWCIOJIB30BAHUIO TPHUPOJHBIX PECYpCOB U
(OPMHUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HHU;

3aNMHTCPCCOBAHHOCTL B IMOJYYCHUU OHMOJIOTHYECKUX 3HAHUU B OEJIAX ITOBBIILICHUSA O6HICI\/JI KYJIBTYPBbI, GCTCCTBCHHO-Hay‘IHOﬁ rpaMOTHOCTH, KaK
COCTaBHOM 9acTH (DYHKIIMOHAIBHOI IPaMOTHOCTH 00y4arouuxcs, OPMUPYEMOH pH U3yIEHUH OHOJIOTHU;

IMOHUMAHHEC CYIIHOCTHU MCTOJOB IMO3HAHHA, HMCIIOJIB3YCMbBIX B €CTCCTBCHHBIX HAYKax, CIIOCOOHOCTH HCIIOIB30BaTh MOJIy4yac€MbIC 3HAHUWA IJIA
aHaJM3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEr0 MUpPa W MPOUCXOAAIINX B HEM M3MEHEHMH, YMEHHUE JleslaTh 000CHOBAaHHBIC 3aKIIIOUCHHS Ha OCHOBE
HAy4YHBbIX q)aKTOB 1 UMCIOIHNXCA JaHHBIX C HEJIBIO MMOJTYYCHHUA JOCTOBECPHBIX BbIBOAOB,

CIIOCOOHOCTH CaMOCTOSATENIFHO MCIIOIb30BaTh OMOIOTUYECKUE 3HAHUS ISl PEIICHUS TIPOOJIeM B pealIbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHEC LICHHOCTHU Hay“IHOI\/JI ACATCIIBHOCTHU, TOTOBHOCTH OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIbCKYIO ACATCIbHOCTD HHANBUAYAJIBHO U
B TpyTIIE;

TOTOBHOCTh U CHOCOOHOCTh K HETPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO, K AKTUBHOMY IOJyYSHHIO HOBBIX 3HAHHWH 110 OMOJIOTHH B
COOTBETCTBUH C KU3HCHHBIMH MTOTPEOHOCTSAMM.



METAHNPEIMETHBIE PE3VYJIBTATBI

MetanpeaMeTHble pe3yabTaThl OCBOEHHUs ydeOHOro mnpenmera «buojorusy BKIIOUAIOT: 3HAYMMbIE A (DOPMUPOBAHUS MHPOBO33PEHUS
00yYarOLINXCsl MEKIUCUUIUIMHAPHBIE (MEXITPEIMETHBIE) OOILeHAYYHbIE TOHATHUS, OTPAYKAIOIINE 1IEJIOCTHOCTh HAYYHON KapTUHBI MHpa U CHEIUPHUKY
METOJIOB TO3HAHMUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, SHEPrus, sSBIEHHUE, MPOIECC, CUCTeMa, HayYHbId (akT, MPUHIINI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCClIeoBaHHe, HaONlIofeHue, H3MEpEeHHe, HKCIEPUMEHT W JpYyrux), YHUBEpcajbHble Yy4yeOHbIe NeicTBUS
(mo3HaBarenbHbIE, KOMMYHHUKAaTHBHbBIC, PETYISTUBHBIE), obOecrneuynBatonye ¢opMupoBaHue (YHKIMOHAIBHOW TPAMOTHOCTH U COLIMAIBHOM
KOMIIETEHIUH OOYyYaIOLIUXCsl, CIIOCOOHOCTh OOYYaroIIUXCsl HCIOJNb30BaTh OCBOCHHBIE MEXAUCHUIUIMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHUS U
yHHUBEpCalibHbIe yueOHbIE AEMCTBYSI B IO3HABATEIILHON U COIMAIbHOM MPaKTUKE.

MertanpeaMeTHbIe Pe3yabTaThl OCBOSHHS ITPOrPaMMBbI CPETHETO 00IIero 00pa3oBaHMs JOIKHBI OTPAXKATh:

OBiaieHUe YHHBEPCAJIbHBIMU YUeOHBIMU MO3HABATEIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JorHyYecKme AeCTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh M aKTyalIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIONB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS (aHanMW3a, CHHTE3a, CPaBHEHHUs, Kiaccuukauuu, o0001IeHus),
PacKpbIBaTh CMBIC] OMOJIOTUYECKUX MOHATHH (BBLAEIATh UX XapaKTEPHbIE PU3HAKH, YCTAHABINBATb CBSI3U C IPYTHUMHU ITOHATHIMHU);

OTIPE/IETISATh LIETHU NeSTEIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUHU UX TOCTHKEHUSI, COOTHOCUTH PE3YyNbTaThl IEATEIbHOCTH C MOCTaBIEHHBIMU
LEJISIMU;

WCIONB30BaTh OMOJOTUYECKUE TIOHATHUS At 00BsICHEHHSI (DAKTOB U SIBICHUN KUBOU MPUPOIBI;

CTPOUTL JIOTHYCCKUC PACCYKACHUA (I/IHI[yKTI/IBHLIe, ACAYKTHUBHLBIC, 110 aHaJ'IOFI/II/I), BbBIABJIATE 3aKOHOMCPHOCTH MW IIPOTHUBOPCHHA B
paccMaTpUBaEMbIX SIBICHUAX, (OPMYIHPOBATH BHIBOABI M 3aKIIOUCHUS;

IMPUMCHATH CXCMHO-MOACIIBHBIC CPCACTBA AJId MPCACTABICHUSA CYIICCTBCHHBIX CBsI3€il U OTHOLICHUU B N3y4aCMbIX 6I/IOJ'IOFI/I‘-ICCKI/IX O6’B€KTaX, a
TaK)Ke MPOTHBOPEYHH pa3HOTO POJIA, BHIABICHHBIX B Pa3IMYHBIX HH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabathIBaTh IUIaH PELIEHUS MPOOIEMbI C YUETOM aHAIN3a UMEIOLIUXCS MaTepHalIbHbIX U HEMaTepHaJIbHbIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B I€ITEIbHOCTbD, OLICHUBATH COOTBETCTBHE PE3YAbTATOB LIEJISIM, OLIEHUBATh PUCKU MOCIEACTBHIA JESTEIbHOCTH;

KOOPAWHHPOBATH WU BBINIOJIHATD pa60Ty B YCJIOBUAX PCAJIBHOI'O, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO B3aI/IMOZ[eI>'ICTBI/I$I;

pa3BUBaTh KPEaTUBHOE MBIIIJICHNE ITPU PEIICHUN XKU3HCHHBIX TIPOOJIEM.

2) 0a30BbIe HCCJIe0BaTEIbCKIE 1eHCTBUSA:



BJIaJICTh HABBIKAMHU Y4EOHO-HMCCIIE0BATEIBCKON U MPOSKTHOM JIEATEIbHOCTH, HABBIKAMH Pa3pelIeHuUs MPoOIieM, CTIOCOOHOCTHIO M TOTOBHOCTBIO
K CaMOCTOSATEJIbHOMY ITOMCKY METOJOB PEIICHUs PAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JIMYHbIX METOJI0B ITO3HAHNS,

WCTIONB30BaTh Pa3UYHbIe BHUBI ACATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS, €ro MHTEPHpEeTalMy, MPeoOpa3oBaHUIO U NMPUMEHEHUIO B
y4eOHBIX CUTyallUsIX, B TOM YHCJIE MPU CO3aHUH YUEOHBIX U COLUATbHBIX IPOCKTOB;

(opMHPOBATH HAYYHBIH TUI MBIIUICHUS, BIaI€Th HAYYHON TEPMUHOJIOTHEN, KITIOYEBBIMH MOHITUSAMHU U METO/IaMHU;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00Pa30BaTEIbHON 1€ATEIbHOCTH U )KU3HEHHBIX CUTYaLIUAX;

BBISIBJISITH [IPUYMHHO-CIIEICTBEHHBIE CBA3M W aKTyaJU3UpOBaTh 3a/Jady, BBIABUIATh TMIIOTE3y €€ pEIIEHUs, HaXOAUThb APTyMEHThI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKACHUH, 3a1aBaTh IaPAMETPbI U KPUTEPUH PEILICHNUS;

aHAJIM3UPOBATh MOIYUYEHHBIE B XO/€ PELIEHUS 3a/laul Pe3yJIbTaThl, KPUTUUYECKU OLIEHUBATh MX J0CTOBEPHOCTH, IPOrHO3MPOBATh U3MEHEHHUE B
HOBBIX YCJIOBUSIX;

JlaBaTh OLICHKY HOBBIM CHUTYallUsM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH L[EJICHAIIPABICHHBIN MOMCK MIEPEeHOCa CPEACTB U CIIOCOOOB IEUCTBUS B MPO(ECCUOHANBHYIO CPELY;

YMETh MIEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO M IPAKTUYECKYIO OOJIACTH KHU3HEACATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC MJEH, Mpeajararb OpUTMHAIBHBIC MOJAXOABI M PELICHHS, CTaBUTh NMPOOIEMbl M 3a7a4d, JOIMYCKAIOIIME albTepHATUBHBIC
peuieHusl.

3) pa6ora ¢ uHpopmanueii:

OPHEHTUPOBATHCS B PA3JIMYHBIX MCTOYHHKAX WHPOpPMAUU (TEKCTe y4eOHOTrO MOCOOWS, HAYYHO-TIONMYISIPHON JHTEparype, OMOIIOTHYECKHX
CJIOBapsX M CIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JAaHHBIX, B MIHTepHeTe), aHanu3upoBaTh HHPOPMALIUIO Pa3IMYHbIX BUIOB U (GOPM MpeiCTaBICHUs,
KPUTHYECKH OIEHUBATH €€ JOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTH;

(dbopMyITupoBaTh 3ampoChl U MPUMEHATh PA3IUYHBIC METOIBI MPH TMOHWCKE M OTOOpe OMoJorHueckord WHQPOPMAIUH, HEOOXOAMMOW IS
BBITIOJIHEHHSI YIE€OHBIX 3a71a4;

npuoOpeTaTh  OMBIT  WCIOJB30BaHHUs — HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPY AKTUBHOTO
WCTIOJIB30BAaHUSI PA3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (HOpMY MPEICTABICHUS OHOJIOTUYECKOW WHPOPMALUU (CXeMbl, TpaduKH, AHarpaMMbl, TaOIUIIBI,
PUCYHKH U Jpyroe);

WCITIOJIb30BaTh HAyYHBIA S3bIK B KA4€CTBE CPEACTBA NPU paboOTe ¢ OMOIOTUYECKOW WH(POPMAIUCH: MPUMEHSATh XUMUYECKHEe, (PU3NYCCKUE U
MaTeMaTu4YecKue 3HaKd M CHMBOJIBI, (hopMyibl, abOpeBuaTypy, HOMEHKIIATYPY, HCIIOJIB30BaTh U MPE0OPA30BBIBATH 3HAKOBO-CUMBOIIMYECKUE CPECTBA
HAIJISTHOCTH;

BJIaJICTh HABBIKAMU PACMIO3HABAHUS H 3alIUTHI HH(pOpMANY, HHOOPMAITMOHHOHN 0€301TaCHOCTH JIMYHOCTH.



OsJjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMU /I CTBUSIMM:

1) o0menue:

OCYHICCTBJIATE KOMMYHHKAIIUK BO BCCX C(i)ean JKU3HH, aKTUBHO YY4aCTBOBATb B AMUAJIOIC WJIM OAUCKYCCHUHU 1O CYHICCTBY chyncz[aeMoﬁ TEMBI
(ymMeHue 3a1aBaTh BONPOCHI, BBICKA3bIBATH CYXJIEHUSI OTHOCHUTENILHO BBIIIOJIHEHUS NpEeAsaraéMoi 3aJlaud, YYUThIBaTh MHTEPECHI U COIIACOBAaHHOCTh
MO3ULIMK IPYTUX YYACTHUKOB AUAJIOTa WM JUCKYCCUN);

pacro3HaBaTh HeBepOalbHbIE CPEACTBA OOILIEHMS, MOHMMAaTh 3HAUYEHHE COLMAIBHBIX 3HAKOB, NMPEANOCHUIOK BO3HUKHOBEHMS KOH(DIMKTHBIX
CUTYyallui, yMETh CMT4aTh KOH(QIUKTH U BECTH TIEPETOBOPHI;

BJIAJI€Th PA3JIUYHBIMU CIIOCOOaMM OOIIEHUS U B3aUMOAEHCTBUS, TIOHUMAaTh HAMEPEHMSI PYTUX JIIOAEH, IPOSABIATh YBAKUTEIbHOE OTHOLIEHHE K
cobeceTHUKY U B KOPPEKTHOM (hopme (popMyIHpoBaTh CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPE/ICTB.

2) coBMeCTHAasl 1eATeJIbHOCTh:

MMOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAMBHUYyaJIbHON pabOThl MpU pelIeHnH OUOJIOTHYECKoi pobaemMbl, 000CHOBBIBAThH
HE00XOUMOCTh MPUMEHEHHSI TPYNTOBBIX (POPM B3aUMOJICHCTBYS MPHU PEUICHUH YIeOHOM 3a/1auu;

BBIOMpATh TEMAaTHKY U METO/IbI COBMECTHBIX AEMCTBHI ¢ yUETOM OOIIMX UHTEPECOB U BO3MOKHOCTEN Ka)/10T0 YiIeHa KOJUIEKTHBA,

MIPUHUMATH 1I€JId COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH JIEUCTBUS MO €€ JOCTUKEHHUIO: COCTABIIATH IJIaH IEUCTBUH,
pacnpenenaTh poiu ¢ yuéTOM MHEHHUH Y4aCTHHUKOB, 00CYK/J1aTh pe3yabTaThl COBMECTHON padOTHI;

OIICHHBATh KauY€CTBO CBOETO BKJIAJa U KaXJI0T0 YYaCTHHKA KOMaH[IbI B OOIIUI pe3ynbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeajaratb HOBbBIC ITPOCKThI, OHCHUBATHL UACHU C ITO3ULIUHN HOBHU3HBI, OPUT'MHAJIBHOCTH, Hp&KTH‘ICCKOfI 3HAYUMOCTH,

OCYIIECTBIIATh MO3UTHUBHOE CTPAaTErHuecKOe TOBEJCHHE B PA3NIUYHBIX CHUTyalUsX, MPOSBISATH TBOPYECTBO U BOOOpakeHUE, OBITH
MHUIIUATUBHBIM.

OsJaieHHe YHUBEPCAJIBHBIMH PeryITUBHBIMH AeHCTBHSIMU:

1) camoopranm3anms:

HCIOJIb30BaTh OMOJIIOTMYECKHE 3HAHUS JUIsl BBISIBIICHUS IPOOJIEM U UX PELIEHUs B )KU3HEHHBIX U YUEOHBIX CUTYaLUsX;

BbIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUU IEJIEBBIE U CMBICIOBBIE YCTAHOBKM B CBOUX JCWCTBUSAX M MOCTYIKAaX MO OTHOIICHHUIO K XUBOU
MIPUPOZIE, CBOEMY 3[J0POBBIO U 370POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO AEATEIbHOCTD, BBISBIATH MPOOIEMBI, CTaBUTh M (POPMYIHpOBaTh COOCTBEHHBIE 3a]laul B
00pa3oBaTenbHOMN JeATETbHOCTH U KU3HEHHBIX CUTYAIUX;

CaMOCTOSITEJIBHO COCTABIIATH IJIaH PELIEHUS MPOOIEMBI C Y4ETOM UMEIOINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEATIOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIMpsATh paMK1 y4eOHOTO MpeiMeTa Ha OCHOBE JIMUHBIX MPEINOYTEHHH;



JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 33 PELICHHE;
OLIEHUBATh PUOOPETEHHBIHN ONBIT;

crocoOCTBOBaTh (HOPMHUPOBAHMIO U MPOSBICHUIO IIHUPOKOH SPYyIUIMKM B PAa3HBIX OONACTSIX 3HAHWHM, MOCTOSHHO IIOBBIIIATH CBOM
00pasoBaTeIbHBIN U KYJIBTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYaLHUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BJIaJ€Th HaBBbIKAMU MMO3HAaBaTEIHHOMI pe(bneKch KaK OCO3HaHUA COBCPHIACMBIX ﬂGfICTBI/IfI U MBICJIIMTCIIBHBIX IPOHCCCOB, X PE3YJILTATOB U
OCHOBaHUH, UCIOJIB30BATh MPUEMBI pedIeKCHH JUIS OIICHKH CUTYAIlHH, BHIOOpPAa BEPHOTO PEIICHUS;

YMETH OLICHUBATHL PUCKU U CBOCBPCMCHHO IMMPUHUMATDh PCHICHUA 110 UX CHHUIKCHUILO,

[IPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX [IPU AaHAIU3€ PE3YIbTaTOB JIESITEIbHOCTH;

3) npuHsiTHE CeOsl M IPYTUX:

IIPUHHUMATDb CC6SI, IIOHUMasA CBOM HEAOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MPH aHATN3€ PE3YJIbTaTOB JACSITEIbHOCTH;
IIPU3HABATh CBOE MIPABO M IIPABO JIPYTUX HA OLIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIMH JPYTOTo YeIOBeKa.

HNPEIMETHBIE PE3YJIBTATDBI

[Ipenmetnsie pesynbrarbl ocBoeHus mnporpammbl COO no Ouosnoruu Ha 6a30BOM ypOBHE BKIIOYAIOT creluduyeckue i y4eOHOro mpeamera
«buonorusy Hay4Hble 3HaHUS, YMEHUS U CIIOCOOBI IEHCTBUI 110 OCBOEHUIO, HHTEPIIPETALIIH
U 1peoOpa30BaHUIO 3HAHUMN, BUJIBI JCSITEIBHOCTH I10 MOJYYSHHIO HOBOTO 3HAHUS U IPUMEHEHHIO 3HAHUN B Pa3IMUHBIX YU€OHBIX CUTYAlUsX, A TAKKE B
peanbHbIX JKU3HEHHBIX CUTYyalUsIX, CBA3aHHBIX ¢ Ouonoruei. B mporpamMmMe npeamMeTHbIe pe3ysibTaThl MPEACTABIEHBI [0 rogaM 00y4eHusl.

IIpenmeTtHble pe3yabTaTsl OCBOCHHs yueOHoro npeamera «buonorus» ¢ 10 knacce TOMKHBI OTPaKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE M POJHM OHOJOTUM B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHUHM COBPEMEHHOU
€CTECTBEHHO-HAyUYHOW KapTUHBI MHpa M HAyYHOI'O MHMPOBO33PEHHs, O BKJIA/JE POCCUICKUX U 3apyOekHBIX YUEHBIX-OMOJIOroB B pa3BUTHE OMOJIOIUH,
(YHKIMOHATBHON IPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33]1a4;



YMEHHUE paCKpbIBaTh COAEp)KaHUE OHOJIOrMYECKMX TEPMUHOB W TIOHSATHA: XH3Hb, KIETKAa, OpPraHu3M, MeTabonmu3M (0OOMEH BEIIeCTB U
MpEeBpaIliCHUE SHEPruM), TOMEeocTa3 (CaMOperysslus), YpPOBHEBas OpraHM3alus >KUBBIX CHCTEM, CaMOBOCIPOM3BEIEHUE (PETpPOMYKIIHS),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMeHHEe u3jaraTb OMOJIOrMYecKre TeopuH (KJIETOYHasi, XpOMOCOMHAs, MyTallOHHAs, LIEHTpaJIbHas J0TMa MOJEKYISPHON OUOJIOTHH), 3aKOHbI
(I Menpgens, T. Moprana, H. U1. BaBunoBa) u yuyeHus (0 IIEHTpax MHOTooOpasusi W NPOUCXOXKIEHHs KylIbTYpHbIX pactenuid H. . BaBunoga),
OTIpE/IETATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM,;

YMEHHUE BJIaJeTh METOJaMH HayYyHOTO IMO3HAHMUS B OMOJIOTMU: HAOMIOIEHHE U ONMMCAHUE KUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUMN, OpraHu3alus 1
MpoOBeJIcHNE OMOIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKEHHE THIOTE3bI, BBIABICHHE 3aBUCUMOCTH MEXKIY HCCIIETyeMbIMH BEIHMUYMHAMHU, OObSICHEHHE
MOJTyYEHHBIX PE3YJIETaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHITHI, TCOPUH U 3aKOHOB, YMEHHE JIEIaTh BHIBOABI HA OCHOBAHHUH MOJYYCHHBIX PE3YIBTATOB;

YMEHHE BBLIEIATh CYIIECTBEHHbIE NMPU3HAKM BUPYCOB, KIJIETOK IMPOKAPUOT M SYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHH3MOB,
0COOEHHOCTH TpoLeccoB: OOMEHa BEIIECTB M NPEBpALllCHHs HSHEPruM B KIETKe, (OTOCHHTE3a, IJIACTUYECKOTO W DHEPreTMYecKoro ooOMeHa,
XEMOCHHTE3a, MUTO03a, Mei103a, OIUIOIOTBOPEHHU S, Pa3MHOKEHH S, UHIUBUAYATbHOTO Pa3BUTHS OpraHui3Ma (OHTOTeHe3);

yYMEHHE MPUMEHSThH MOMyYEHHBIC 3HAHUS AJI1 OOBSICHEHUS OMOJOTHYECKUX MPOIECCOB W SBICHUMU, IS TPUHSATUS MPAKTUICCKUX PEIICHUH B
MOBCETHEBHOM JKM3HMU C 1IEJbI0 oOecreueHus: Oe30MacHOCTH CBOETO 3[0POBBS U 370POBbsSI OKPYXKAIOUIUX JIOJEH, COOMIONEHNsS HOPM TI'PaMOTHOTO
MOBE/ICHUSI B OKPY’KAIOIIEH MPUPOIHON cpelie, MOHUMaHHe HEOOXOAMMOCTH HCIIOIb30BAHUS JOCTHKCHHI COBPEMEHHOW OMOIOTHH U OMOTEXHOIOTHIA
JUISL paliiOHaIbHOTO IPUPOOIIONIb30BAHUS;

YMEHHE pelIaTh dIeMEHTapHbIe TCHETUYECKUE 3aa9l Ha MOHO- U JUTUOPUTHOE CKPEIIMBAHKE, CIICTUICHHOE HACTIEIOBAaHUE, COCTABIISITh CXEMBbI
MOHOTHOPUAHOTO CKPELIMBAHUS AJISl IPECKa3aHusl HACJIEOBAHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIIOIHATH JIAOOPATOPHBIE U MPAKTUYECKHE PadOoThI, COOMIOAATh PaBUiIa IPU paboTe ¢ yueOHBIM U JIAOOPATOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTHUECKHU OILICHUBATh U MHTEPIPETHUPOBATh MHPOPMAINIO OMOIOTHYECKOTO CO/IepP KaHUs, BKIIIOUAIOIIYIO IICEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX MCTOYHHUKOB (CpeACTBa MacCOBOW MH(OpPMAILIUU, HAYYHO-TIOMYISPHBIE MaTepUaIbl), STUYECKUE aCMEKThl COBPEMEHHBIX MCCIICIOBAHUN B
OMoJI0ruY, MEIUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIICHMs, 0000MIast OMOIOrHYecKy0 HH(POPMALIUIO U3 HECKOIBKHX HCTOYHHKOB,
IPaMOTHO UCMOJIb30BaTh MOHSITUWHBIH anmapar OMOJIOrHH.

IIpenmeTHble pe3yabTaThl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 11 knacce 10MKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE M POJHM OHOJIOTHM B CHCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHUHM COBPEMEHHOU
€CTECTBEHHO-HAy4YHOW KapTHHBI MHpa M HayYHOI'O MMPOBO33pPEHHs, O BKJIA/JE POCCUHCKUX U 3apyOekHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOIUH,
(YHKIMOHATIBHON TPAMOTHOCTH YEJIOBEKA ISl PEIICHUS )KU3HEHHBIX 33]1ay;

YMEHHUE PACKPBIBATh COACPIKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHATUMN: BUJ, HOMYJISILNsS, TeHODOH], FBOIIOLMS, ABMKYIIUE CUIIbI ((haKTOPHI)
HBOJIIOIHH, TPHUCIIOCOOIEHHOCTh OPTaHU3MOB, BHI000pa30BaHHUE, SKOJOTHUECKHE (PAKTOPHI, SKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTHI, PEIyLECHTHI,
LeNH MUTaHUs, SKOJIOTHUeCcKas Mupamuia, OuoreoreHos, ouocdepa;



yYMEHHE U3J1araTh OMOJOTHYeCKUue Teopuu (IBorononHas Teopus Y. JlapBuHa, CHHTETHYECKAst TEOPHS IBOJIOINH ), 3aKOHBI U 3aKOHOMEPHOCTH
(3apomsimieBoro cxoxactBa K. M. bapa, depenoBanus miaBHbIX HampaBieHuid u myted somonmu A. H. CeBeprioBa, yuenumst o Ouocdepe B.
. Bepnajickoro), ompeesiTh TPaHUIIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJIaJIeTh METOJIaMU HAyYHOTO MO3HAHMs B OMONIOrHU: HAOIIOIEHUE U ONKCAaHUE )KUBBIX CUCTEM, MPOIIECCOB U SBJICHUM, OpraHu3anus 1
MPOBEJICHHE OMOIOTUYECKOTO IKCTICPUMEHTA, BBIIBUKCHHE THUIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIIETyeMBIMH BEIHUYMHAMHU, OOBSICHCHHE
MOJTyYEHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYyYHBIX MOHITHH, TECOPUI U 3aKOHOB, YMEHHE JIEJ1aTh BBIBOABI HA OCHOBAaHUH MOJIYYEHHBIX PE3Yy/IbTaTOB;

YMEHHE BBIJCISITh CYHICCTBEHHBIC TPU3HAKH CTPOCHUS OHOJOTUYECKUX OOBEKTOB: BHUJOB, TMOMYJSAIUI, MPOAYIEHTOB, KOHCYMEHTOB,
pEeAyLEHTOB, OMOT€OIIEHO30B U HYKOCHCTEM, OCOOEHHOCTH MPOIECCOB: HACIEACTBEHHON H3MEHUYHMBOCTH, €CTECTBEHHOIO O0TOOpa, BHI000pAa30BAHMUI,
MIPUCTIOCOOJICHHOCTH OPTraHU3MOB, ACHCTBHS IKOJIOTMUYECKHX (DAKTOPOB HA OPTraHMU3MBI, MEPEHOCa BEIIECTB M IMOTOKA SHEPTUU B JKOCUCTEMAX,
AQHTPOINOTEHHBIX U3MEHEHU B SKOCHCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOT€OXUMUYECKUX IIUKIIOB B OMocdepe;

YMEHHE MPUMEHSTH MOMyUYEHHBIC 3HAHUS AJI OOBSICHEHUS OMOJOTHYECKUX MPOIECCOB W SBICHUMN, JUIS TPUHSATUS MPAKTUISCKUX PEIICHUH B
MOBCETHEBHOM JKM3HU C LIETbI0 oOecreueHus: Oe30MacHOCTH CBOETO 3[0POBBSl U 370POBbsSI OKPYXKAIOUIMX JIOJIEH, COOMIONEHNUS HOPM TI'PaMOTHOTO
MOBEICHUS B OKpYKalIIeH NPUPOAHOW cpele, MOHUMAaHHE HEOOXOAMMOCTH WCIONB30BAaHUSl JOCTHKCHHH COBPEMEHHOW OHOJOTHHM st
PaIMOHAILHOTO MTPUPOIOTIONH30BAHNUS;

YMEHHE pellaTh 3JIeMEHTapHbIC OMOJIOTHYECKHUE 3a/1a49H, COCTABIIATH CXEMBI IEPEHOCA BEIIECTB U DHEPTHH B SKOCHCTEMax (I[EeMU MUTAHMUS);

YMEHHE BBITIOJHATH JTJA0OPATOPHBIE M MPAKTHYECKHE PabOThI, COOMIOAATh MpaBmUiia MpH padoTe ¢ y4eOHBIM U Tab0pPaTOpHBIM 000PYIOBAaHHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh M UHTEPIIPETUPOBATH HHPOPMAIIMIO OMOJOTHYECKOTO COMIEPIKaHMs, BKITIOUAIOIIYO TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOUYHUKOB (Cpe/ICTBAa MAacCOBOI MH(OPMALINY, HAYYHO-TIONYJISIPHbIE MaTepuabl), pacCMaTpuBaTh IM100aIbHbIE IKOJIOTHUECKHE TPOOIEMbI
COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3HIIHIO;

yMEHHE CO371aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIICHHS, 00001ass OUONIOTrHYeCKy0 UHPOPMAIIUIO M3 HECKOJIBKUX HUCTOYHUKOB,

IPaMOTHO UCIIOJIb30BaTh MOHATHIHBIN anmapar OUOJIOTHH.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanmeHoBaHWe pa3genoB 1 Tem KonunyectBo yacos OnNeKTPOHHbIe (LUMdpOoBbLIE)
n/n nporpamMmeil Bcero| KoHTpoOrnbHble MpakTnyeckne obpasoBarenbHble pecypchl
paboTbl paboThl
1 Brvonorus kak Hayka 2 0 0.5 Bubnnoteka LIOK
https://m.edsoo.ru/7f41¢c292
2 YKnBble cuctembl 1 nx opraHmsauus 1 0 0 Bubnuoteka LIOK
https://m.edsoo.ru/7f41c292
3 XUMUYECKMI COCTaB N CTPOEHME KNETKN 8 1 1 Bubnnoteka LIOK
https://m.edsoo.ru/7f41¢c292



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

Ne HanmeHoBaHWe pa3genoB 1 Tem KonunyectBo yacos ONeKTPOHHbIe (LUMdpOoBbLIE)
n/n nporpamMmel Bcero| KoHTpoOrnbHble MpakTnyeckne obpasoBarenbHble pecypchl
paboTbl paboThl
4 YKnsHeoeaTenbHOCTb KNETKK 6 0 0 Bubnunoteka LJOK
https://m.edsoo.ru/7f41¢c292
5 Pa3smHoXeHne n niguesugyansHoe 5 1 1 Bubnuoteka LIOK
pasBUTNE OPraHM3MoB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTb U MUBMEHYMBOCTb 8 0 1.5 Bubnuoteka LUIOK
OpraHn3mMoB https://m.edsoo.ru/7f41¢c292
7 Cenekunst opraHnamoB. OCHOBBbI 3 0 0 Bubnunoteka LJOK
BuoTexHonornm https://m.edsoo.ru/7f41¢c292
8 PesepBHOe Bpems 1 1 0 Bubnuoteka LUIOK
https://m.edsoo.ru/7f41¢c292
OBLUEE KONMMYECTBO YACOB MO 34 3 4
NMPOIrPAMME

11 KJIACC
Ne n/n| HaumeHoBaHWe pa3genos v Tem KonnyecTtso yacoB OneKTpOoHHbIe (UndpoBble) oGpa3oBaTenbHbIE
nporpamMmel Bcero| KoHTponbHble MpakTnyeckune pecypchbl
paboTbl paboTbl
1 OBontoLMoHHast buonorus 9 1 1 Bubnuoteka LIOK https://m.edsoo.ru/7f41cc74
2 Bo3HMKHOBEHMNE 1 pa3BUTUE XKU3HM Ha| 9 1 0.5 Bubnuoteka LIOK https://m.edsoo.ru/7f41cc74
3emne
3 OpraHu3mbl 1 OKpyxaroLasa cpefa 5 0 1 Bubnuoteka LIOK https://m.edsoo.ru/7f41cc74
4 CoobuiecTBa 1 3Konornyeckme 9 0 0 Bubnuoteka LIOK https://m.edsoo.ru/7f41cc74
CUCTEMbI
5 Pe3epBHoe Bpems 2 1 0 Bubnunoteka LJOK https://m.edsoo.ru/7f41cc74
OBLLEE KONMMYECTBO YACOB MO 34 3 2.5
NMPOIrPAMME

INOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC



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

Ne Tema ypoka Konnyectso yacos HaTta ONEeKTPOHHbIE UNPpPOBLIE
n/n Bcero| KoHTponbHble | [MpakTuyeckne | USyHeHUA obpa3soBarenbHble pecypcebl
paboTbl paboTbl
1 |Buonorusa B cucteme Hayk 1 0 0 Bubnnoteka LIOK
https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
2  [MeTogbl NO3HAHMWS XNBOW NPUPOAbI. 1 0 0.5 Bubnuoteka LIOK
MpakTnyeckasn padborta Ne 1 «Mcnonb3oBaHune https://m.edsoo.ru/863e6122
pasnnUYHbIX METOLOB MPU U3Yy4YEHUN
Bronornyecknx 06 LEKTOBY
3 |[Buonornyeckmne cnctemsl, NpoLECChl U UX 1 0 0 Bubnuoteka LUIOK
n3yveHve https://m.edsoo.ru/863e6564
4 Xumunyeckun coctaB kneTtkn. Boga un 1 0 0 Bubnuoteka LIOK
MUHeparnbHble CONnu https://m.edsoo.ru/863e674e
5 |benkn. CocTtaB n cTpoeHne 6enkos 1 0 0 Bubnnoteka LIOK
https://m.edsoo.ru/863e6b72
6 |PepmeHTbl — Bronornyeckne Kkatanmsatopsbl. 1 0 0.5 bubnunoteka LJOK
JTabopaTopHas pabota Ne 1 «MN3yyeHune https://m.edso0.ru/863e6b72
KaTanuTuyeckom akTUBHOCTU OepPMEHTOB (Ha
npyMmepe amunasbl UNn Katanasbl)»
7  [YrneBogbl. lunnabl 1 0 0 Bubnuoteka LIOK
https://m.edso0.ru/863e6870
8 [HykneuHoBble kncnotbl. ATO 1 0 0 Bubnnoteka LIOK
https://m.edsoo.ru/863e6d5c
9  [Actopua n metogbl nyveHus knetkn. KnetoyHas | 1 1 0 Bubnuoteka LUIOK
Teopus https://m.edso0.ru/863e6e88
10 |KneTka kak LenocTHas XmBasa cmctema 1 0 0
11 [CTpoeHne ayKapnoTU4ECKON KIeTKH. 1 0 0.5 Bubnnoteka LIOK

JTabopaTtopHaa pabota Ne 2 «N3yyeHne

CTPOEHUA KNeTokK paCTeHMVI, XMUBOTHbIX, FpI/I6OB n

https://m.edsoo0.ru/863e6ff0
https://m.edsoo.ru/863e716¢



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

Ne Tema ypoka Konnyectso yacos HaTta ONEeKTPOHHbIE UNPpPOBLIE
n/n Bcero| KoHTponbHble | [MpakTuyeckne | USyHeHUA obpa3soBarenbHble pecypcebl
paboTbl paboTbl
GakTepuit Nog MUKPOCKONOM Ha roTOBbIX
MUKponpenapaTax U ux onucaHme»
12 |OOMeH BeLlecTB nnu metadbonnam 1 0 0 Bubnuoteka LIOK
https://m.edso0.ru/863e766¢
13 [doToCcuHTE3. XeMOoCHHTES 1 0 0 Bubnnoteka LIOK
https://m.edso0.ru/863e7c98
14 [OHepreTnyecknm obmeH 1 0 0 Bubnunoteka LJOK
https://m.edsoo.ru/863e7aae
15 PKunsHeHHbIV umkn kneTtku. [lenexHme kneTtku. 1 0 0.5 Bubnuoteka LUIOK
MwuTo3. JlabopatopHas paborta Ne 3 https://m.edsoo.ru/863e7dc4
«HabnogeHne Mnto3a B KNeTkax KoHYMKa
KOpeLUKa JTlyKa Ha roToBbIX MYKponpenapaTax»
16 [BuocuHTes Benka. Peakumst MaTpu4HOro cuHTesa| 1 0 0 Bubnuoteka LUOK
https://m.edso0.ru/863e796e
17 [TpaHcnsuma — 6uocmHTes Benka 1 0 0 Bubnuoteka LIOK
https://m.edso0.ru/863e796e
18 [HekneTo4HblE POPMbI XXN3HN — BUPYChI 1 0 0 Bubnuoteka LUOK
https://m.edso0.ru/863e7540
19 [®opMbl pa3aMHOXEHUS OPraHM3MoOB 1 0 0 Bubnuoteka LUIOK
https://m.edsoo0.ru/863e81b6
https://m.edsoo0.ru/863e831e
20 [Mewnos 1 0 0 Bubnuoteka LIOK
https://m.edsoo.ru/863e7f4a
21 |O6pasoBaHue 1 pasBUTUE MONOBLIX KNETOK. 1 0 0.5 Bubnuoteka LIOK

OnnopgoTBopeHue. JlabopatopHas paborta Ne 4
«M3yyeHne cTpoeHns NonoBbIX KNETOK Ha

rOTOBbIX MUKpOripenaparax»

https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
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Ne Tema ypoka Konnyectso yacos HaTta ONEeKTPOHHbIE UNPpPOBLIE
n/n Bcero| KoHTponbHble | [MpakTuyeckne | USyHeHUA obpa3soBarenbHble pecypcebl
paboTbl paboTbl
22 |NHamBuayanbHOe pasBuUTME OpraHN3MoB 1 1 0 Bubnuoteka LUIOK
https://m.edsoo0.ru/863e8436
23 [feHeTMKa — HayKa O HacneaCTBEHHOCTU U 1 0 0 Bubnuoteka LIOK
N3MEHYMBOCTM https://m.edso0.ru/863e86f2
24 [3aKOHOMEPHOCTU HacnegoBaHUSA NPU3HAKOB. 1 0 0 Bubnuoteka LIOK
MoHormbpmnaHoe ckpeLimBaHne https://m.eds00.ru/863e8878
25 |OurmbpuaHoe ckpewmBaHne. 3aKkoH 1 0 0 Bubnunoteka LJOK
HEe3aBMCUMOro HacneaoBaHs NPU3HAKOB https://m.edsoo0.ru/863e89a4
26 |CuenneHHoe HacnegoBaHWE NPU3HAKOB. 1 0 0.5 Bubnuoteka LUIOK
JTabopaTopHasn pabota Ne 5 «MN3yueHune https://m.edso00.ru/863e8c60
pe3ynsTaTtoB MOHOrMGpMAHOro 1 AnrnbpuaHoro
CKpelumBaHMs Yy Ap030dusibl Ha FOTOBbIX
MUKponpenapaTax»
27 [feHeTuka nona. HacnepoBaHne Npu3HaKkos, 1 0 0 Bubnuoteka LUIOK
CLUENSIEHHbIX C NOSIOM https://m.edso0.ru/863e8c60
28 [N3meH4ymBOCTb. HeHacnencTBeHHas 1 0 0.5 Bubnuoteka LIOK
nameH4ymBocTb. JlabopatopHasa pabota Ne 6. https://m.edsoo.ru/863e8efe
N3yyeHne moandurkaunoHHON N3MEHUYMBOCTH,
NOCTPOEHNE BapuaLMOHHOro psaa v
BapuaLMoHHOWN KPUBON»
29 [HacnepcrtBeHHasa nameH4YMBOCTL. JlabopatopHas | 1 0 0.5 Bubnuoteka LUOK
pabota Ne 7. «AHanu3 mytaumn y opo3ocunbl Ha https://m.edsoo.ru/863e8efe
rOTOBbIX MUKpONpenapaTax»
30 |leHeTuka yenoseka 1 0 0 Bubnuoteka LIOK

https://m.edso0.ru/863e8d78



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
https://m.edsoo.ru/863e8c60
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Ne Tema ypoka Konnyectso yacos HaTta ONEeKTPOHHbIE UNPpPOBLIE
n/n Bcero| KoHTponbHble | [MpakTuyeckne | USyHeHUA obpa3soBarenbHble pecypcebl
paboTbl paboTbl
31 [PesepsHbit ypok. O606LeHne no Teme 1 1 0
«HacnencTtBeHHOCTb M UIBMEHUYMBOCTb
OpraHn3moB»
32 |Cenekums Kak Hayka n npouecc 1 0 0 Bubnuoteka LIOK
https://m.edso0.ru/863e9214
33 [MeTogbl 1 AOCTUXKEHUS CENEKLMN PaCcTEHUN n 1 0 0 Bubnuoteka LIOK
PKMBOTHbIX https://m.edso0.ru/863e9214
34 |[BrnoTtexHonorus Kak oTpacrb NPOM3BOACTBA 1 0 0 Bubnuoteka LIOK
https://m.eds00.ru/863e9336
OBLEE KONMMYECTBO YACOB MO NPOIrPAMME 34 3 4
11 KJIACC
Ne Tema ypoka Konn4yecTtso yacoB [aTta ONEeKTPOHHbIE UNPpPOBLIE
n/n Bcero| KoHTponbHble | MpakTuyeckue | U3ydeHnsi | obpasoBaTtenbHble pecypebl
paboTbl paboTbl
1 [OBonoumsa n metoabl €€ n3yyeHus 1 0 0 Bubnunoteka LJOK
https://m.edsoo.ru/863ea20e
2  |Actopusa pas3Butua npeactaBneHui 06 aponoumnm 1 0 0 Bubnuoteka LIOK
https://m.edso0.ru/863e9570
3  [Mukpoasontouus 1 0 0 Bubnuoteka LIOK
https://m.edsoo0.ru/863e9c1e
4 [Nonynauma Kak aneMeHTapHasa eguHuua Buaa u 1 0 0.5 Bubnuoteka LIOK
aBontouunn. JlabopatopHasa pabota Ne 1 «CpaBHeHme https://m.edsoo.ru/863e99c6
BMOOB NO MOP(ONOrM4eckoMy KpuTepuo»
5 |dBwxywme cunbl (dAnemMeHTapHble hakTopbl) 1 0 0 Bubnnoteka LIOK
9BOMOL MM https://m.edsoo.ru/863e9da4
6 |EcTecTBeHHbIN OTOOP U ero hopmbl 1 0 0 Bubnunoteka LJOK
https://m.edso0.ru/863e9ed0



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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«BO3HMKHOBEHWE 1 Pa3BUTME XMN3HWN HA 3emrie»

Ne Tema ypoka Konn4yecTtso yacoB [aTta ONEeKTPOHHbIE UNPpPOBLIE
n/n Bcero| KoHTponbHble | MpakTuyeckue | U3ydeHnsi | obpasoBaTtenbHble pecypchbl
paboTbl paboTbl
7  |PesynbraTbl 3BONKOLMN: NPUCIOCOBNEHHOCTb 1 0 0.5 Bubnuoteka LIOK
opraHn3mMoB 1 BugoobpasoBaHue. JlabopaTtopHas https://m.edsoo.ru/863e9fde
pabota Ne 2 «OnucaHne npucnocobrneHHOCTH
opraHuama n eé OTHOCUTENTbHOrO XapakTepay
8 |HanpaBneHus n nyTm Makpo3BONoL MM 1 0 0 Bubnuoteka LIOK
https://m.edsoo.ru/863e9c1e
9 |HeobpatmmocTb 3BOMOLUM 1 0 0
10 [AcTtopus xmn3Hm Ha 3emne n MetToabl €€ N3yYeHus 1 0 0
11 MnoTe3sbl NPONCXOXAEHMWS XXMU3HN Ha 3emMne 1 0 0 Bubnnoteka LIOK
https://m.edsoo.ru/863ea5a6
12 [Pa3BuTuKe XN3HM Ha 3emne No apam u nepuogam 1 0 0 Bubnuoteka LUIOK
https://m.edsoo.ru/863eabbe
13 |OcHOBHbIE 3Tanbl 3BOMOLMM PACTUTENBHOMO U 1 0 0.5 Bubnuoteka LIOK
PKMBOTHOro Mmpa. lNpaktudeckas pabdorta Ne 1 https://m.edsoo.ru/863ea8bc
«M3yyeHne nckonaembix OCTaTKOB pacTEHUN U
PKMBOTHBIX B KOJMEKLMAX»
14 |CoBpemMeHHada cmMctema opraHM4eckoro mmpa 1 0 0 Bubnuoteka LUIOK
https://m.edsoo.ru/863ea48e
15 [OBontouna yenoseka (aHTponoreHes) 1 1 0 Bubnuoteka LIOK
https://m.edsoo.ru/863eac2c
16 [dBwxyLume cunbl (pakTopbl) aHTPOMNoreHesa 1 0 0 Bubnuoteka LIOK
https://m.edsoo.ru/863ead44
17 |OcHOBHbIE CTaaumM 3BOMOLMM YenoBeka 1 0 0
18 [HenoBeueckune pacbl 1 NPUPOAHbIE aganTaumm 1 0 0 Bubnunoteka LJOK
HYenoseka https://m.edsoo.ru/863eaea?2
19 [PesepBHbinn ypok. O606LWeHME No TeMe 1 1 0



https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
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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

Ne Tema ypoka Konn4yecTtso yacoB [aTta ONEeKTPOHHbIE UNPpPOBLIE
n/n Bcero| KoHTponbHble | MpakTuyeckue | U3ydeHnsi | obpasoBaTtenbHble pecypchbl
paboTbl paboTbl
20 [Okonorusa Kak Hayka 1 0 0
21 |Cpeobl 06utaHnsa n akonornveckne dakTopsbl 1 0 0 Bubnuoteka LIOK
https://m.edsoo.ru/863eafec
22 |ABGuoTtnyeckme gaktopsbl. JlabopatopHas paboTta Ne 1 0 0.5 Bubnnoteka LIOK
3. «Mopdonornyeckme ocobeHHOCTM pacTeHnmn 13 https://m.edsoo.ru/863eb10e
pasHbIX MecT obutaHuay. JlabopaTtopHasn padota Ne
4. «BnnsaHue ceeta Ha poCT 1 pa3BUTUE YEPEHKOB
koneyca»
23 |buoTtnyeckune cdakTopsbl 1 0 0 Bubnunoteka LJOK
https://m.edso0.ru/863eb348
24 [Okonornyeckne xapakTepuCcTUKM NONynsumm. 1 0 0.5
MpakTuyeckasa pabota Ne 2 «[Mogcy4éT NNOTHOCTH
nonynsaunin pasHbIX BUOOB pacTEHUN»
25 |CoobuiecTBa opraHM3moB — GMoLEeHO3 1 0 0 Bubnunoteka LJOK
https://m.edsoo.ru/863eb46a
26 [OKonornyeckne cMCTeMbl (3KOCUCTEMBI) 1 0 0 Bubnuoteka LIOK
https://m.edsoo.ru/863eb46a
27 |OCHOBHbIE NOKa3aTenu aKoCUcTeMbl. Jkonornyeckue| 1 0 0 Bubnuoteka LIOK
nupamngbl. Ceonctea akocuctem. Cykueccus https://m.edsoo.ru/863eb5fa
28 [NpupoaHble aKocUCTEMbI 1 0 0
29 |AHTPOMNOreHHbIE 3KOCUCTEMDI 1 0 0
30 |bnocdepa — rnobanbHas akocuctema 3emnu 1 0 0 Bubnuoteka LIOK
https://m.edsoo.ru/863ebb5e
31 |[3akOHOMEpPHOCTM CyLLeCTBOBaHUS brocdepsbl 1 0 0 Bubnunoteka LJOK
https://m.edsoo.ru/863ebd16
32 [Henose4vecTBO B Buoctepe 3emnu 1 0 0



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

Ne Tema ypoka Konn4yecTtso yacoB [aTta ONEeKTPOHHbIE UNPpPOBLIE

n/n Bcero| KoHTponbHble | MpakTuyeckue | U3ydeHnsi | obpasoBaTtenbHble pecypchbl
paboTbl paboTbl
33 |[CocywecTBOBaHME NPMPOAbI N YernoBevecTBa 1 0 0 Bubnunoteka LJOK
https://m.edsoo.ru/863ebale
34 |PesepBHbI ypok. O606ueHne Tembl «CoobLuecTtBa 1 1 0
N 3KONOrMYEeCcKne CUCTEMbIY
OBLUEE KONMMYECTBO YACOB MO NPOIrPAMME 34 3 2.5

YYEBHO-METOIANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O NTPOLECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYHEHUKA

* buonorwus, 10 xnacc/ [Tonomapéra N.H., Kopuunosa O.A., Jlonmununa T.E.; mox
penakuueii [Tonomapésoii U.H., O61iecTBO ¢ OrpaHMueHHON OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-I'PA®y; AxuinonepHoe 00111ecTBO

«3narensctBO «IIpocBemienue»

METOANUYECKHUE MATEPUAJIBI IVISA YUUTEJIA

1. ITonomapena 1.H., Kopaunosa O.A., Cumonosa JI.B. - buonorus. 10 kiacc.

Meronuyeckoe nocodue.- M., Benrana - I'pad, 2019;


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

2. Ilonomapesa U.H., Kopaunosa O.A., Cumonosa JI.B. - buosnorus. 11 knacc.
Metoaunueckoe nmocobue.- M., Benrana - ['pad, 2019.

3. Ilonomapesa U.H. buonorus. 10 knacc. Pabouas terpans. — M.;
«Benrana-I'pad».

4. ITonomapesa U.H. buonorus. 11 kmacc. Pabouas Terpans. — M.;

«Benrana-I'pad».

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

1. «kEgunas xomnexuus Ludpossix ObpazoBarensHbix Pecypcosy
(http://school-collection.edu.ru/).

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

3. http://ebio.ru/ - DnexTpoHHbIi yueOHUK «buomorus.

4. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kierox

5. http://biokhimija.ru/lekcii-po-biohimii.html - 6Gmoxumus

6. http://evolution2.narod.ru/index.htm - sBomrormst

7. http://nrc.edu.ru/est/r4/ - Guonorunyeckas KapTHHA MUpa



8. http://planete-zemlya.ru/ - [Inanera 3emius
9. http://ecologysite.narod.ru/index.html - sxonmorus

10. http://bio-nica.narod.ru/index.html - Gmonuk



