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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMMbl MO OHOJOTHH TEOPETUUYECKYIO OCHOBY IS
OTIpEJICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4EOHOTO TMpeaMeTa
«buosiorus» CcocTaBWIM: KOHIENTyalbHble TonoxkeHus PIrocC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcolepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
MPUHITUIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHETO
obmero o6OpazoBanusi B Poccuiickoit denepanuu, a TakKe IMOJOKEHUS O
cnernuduke 0Mooruu, €€ 3HaYCHUH B NTO3HAHUU >KHUBOUW MPUPOIBI U 0OECIICUCHUH
CYIIIECTBOBAHMSI YeJIoBeYeCKOro obimiecTBa. COTjlacCHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpe/IeIeHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TI0 OHOJIOTHH H €€ CTPYKTYpa.

[Iporpamma mno Owuonoruum Aa€T MpeaCcTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszleraM M Temaw,
PEKOMEHIyEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUsI YUYEOHOr0 MaTepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3E€H, JIOTMKA 00pa30BaTEILHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarOImMXCsl.

B nporpaMmme mo OuosiorMH < TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIN YpPOBEHb) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yYeHHWHM OWOJOruu, Ojarojaps 4emMy B HEH
MPOCMATPUBACTCS HANpPABICHHOCTh HA pPa3BUTHE 3HAHWMW, CBSI3aHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTUYECKOTO MBINIJICHUS, IPEJCTaBICHUI O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollleW MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ W3ydeHHEeM OOIIEOMOJIOTHYECKHX TCOPHH, a TaKkKe 3HAHHUH O
CTPOEHHUH JKMBBIX CHCTEM Pa3HOTO PaHTa M CYITHOCTH OCHOBHBIX IMPOTCKAOIINX B
HUX TPOIIECCOB B MPOrpaMMe MO OWOJIOTHH YACICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPOQUIAKTUKK HACIEACTBEHHBIX 3a00JIEBaHMUN YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
[eJIecO00pa3HOro TMOBEACHUA B OKpYXAalollel MpHpOAHON cpeae, aHaluza
BIIUSIHUAS XO3SUCTBEHHOW JESITEIHPHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKIIATHON HAMPABICHHOCTH



yaeOHoro mpenMera «buosorus» mpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHuUs
YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJbHBIX 3aJ1a4 MIKOJILHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonoruss Ha ypoBHE cpemHero obmiero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIOIUHU, CO3JAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KU3HHU, SKOJOTHUYECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  33Jad  CpeJHero  oOmero  o0pa3oBaHMs,  COLUMAIM3aLUU
oOyuaromuxcs. M3ydyenue Ononmorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
NPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, PU3UKU, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY JJis ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAaHMs, IPEICTAaBICHHOIO B MPOrpaMMe IO
ouonoruu.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHM C
KOTOPBIM OOYyYalolIuecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dbopMupoBaHus O0OmIeNd KyJIbTYphl, OMNPEICNAIONINE aJeKBaTHOE IIOBEJCHUE
YEeJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTUM OCYILECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUK 00
OTJMYUTEIbHBIX OCOOCHHOCTSX dKUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
HBOJIIOLIUU. B COOTBETCTBHUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICTICHBI CIIEAYIONINE COAEpKaTeIbHble TUHIN: «bronorus kak Hayka. Metoabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonoruyeckas cuctemayn, «OpraHu3Mm Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus yueOHoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CHOCOOHOCTEH B MPOIECCE aHallM3a JAHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTUE YMEHUU OOBSICHATH U OIICHUBATH SIBJICHUSI OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHH U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJISI TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHWE W COONIOACHHE MeEp NPO(HUIaKTUKA
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydennsi Onoaoruy Ha 6a30BOM yPOBHE CPETHEr0 001Iero o0pa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW TIPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCAHUE,
U3MEpeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapBun, I'. Mennens, H. K. Konbnos, Ix. Yorcon n @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/Ibl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 MX OPraHHU3aALMSL.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpa3ue. YpOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKUI ), OMOC(EepHBIH.

JlemoncTpanum:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHepanbHbIC BEIIECTBA.

OyHKIMM BOABI M MHUHEpPATbHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MoOJeKkynbl (TIepBUYHAsl, BTOPUYHAs, TpPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonoruueckue
¢byHKIIUN OETIKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTalTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuapl  (caxaposa, JakTo3a) U IoaMcaxapuipl  (Kpaxmai, TIJIMKOIEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruspooOHble cBoiicTBa. buonornueckue QyHkuun gunuaoB. CpaBHEHUE
YIJ€BOJIOB, OEIKOB U JIUIMHUI0B KaK HCTOUHUKOB YHEPTHUH.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzael u (akToB B HAYYHOM MMO3HAHUU. MeTOo/1bl U3yUeHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMpOKapHOTHYeCKOM KieTku. Kierounas crenka Oaktepuii. CTpoeHHe
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkiuu. [{utormasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHoOU/bl KJIETKH: PUOOCOMBI, KIETOYHBIA UEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. [lneiinen, P. Bupxos, J{x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHX JJEMEHTOB B HEXUBOHU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnMila XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmentay, «Hyknennosbie kucnotsl. JJHK», «CtpoeHne mMonexyiibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pacCTEHUH,
JKUBOTHBIX U OaKTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUs BEIIECTB U JHEPrUUM B TMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U reTepoTpodHsbiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BEIIECTB, BBIJICJICHUE U
aKKyMYJIUPOBAaHHE DHEPTrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHMCIIEHUE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/Ia.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«JHepreTuyeckuii oomen», «Ximopomnacty, «Potocunres», «Ctpoenue JHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anmnkanuu «Yasoenue IHK wu Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Mpoucxoasiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: OecIoyioe U 1moyioBoe. Busl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, IOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHWPOBaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsinne Ha CTaausix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosormyeckuii CMbICI U
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
Oco0OeHHOCTH CTpOeHHUsl SUIEKJIEeTOK U crepMaro3ounoB. OIuIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
MOCTAMOPUOHANBLHOTO PAa3BUTHUS: MPSAMOE, HENnpsMoe (JIUYuHOYHOE). BiusiHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsmoe u HenpsAmMoe pa3BUTHEY, «] aMETOTreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHash MOJelb-alIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHHMU TCHETUKH. BKiag poCCHUUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M TreTeporameTHble oOpraHu3Mbl. HacimenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuortun wyenoBeka. OCHOBHBIE METOABl T€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCJIE C IOMOIIBIO
[111P-ananu3a. HacnenacTtBeHnuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPIIAKTUKA U JICUSHUS TEHETUUECKHIX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBumnos.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «le€HeTHyeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoauduKalroHHas W3MEHYHMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHas paborta Ne 6. «M3yueHne MoanpUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IHCTBEHHBIE PACTEHHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[IpennochulkKu BO3HUKHOBEHUS SBOJIOLUOHHOW TEOPUU. OBOJIIOLHUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONMU. [laneoHToNOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3UUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. Ilpennocbliku BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKyIIME CHIBl 2BOJIIONMM BUAOB MO JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsnusa kak eIMHUIA BUIA U SBOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M30J41ust 1 MUTpalus.

EctecTBenHbIii oTOOp — HampaBisiomuii ¢gakrtop sBoionud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Iprcrnoco6IeHHOCT, OpPraHU3MOB KakK pe3yJibTaT dBOJONUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBosonusi. PopMbl  IBOMIOIMHU:  (UIIETUYECKasd, JTUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTuMocTh 3BOMIOIUY.

[IpoucxoxieHne OT HeCHelHaIu3UpPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. Koanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuibl u cxembl: «Pa3BuTHe opraHnYecKoro Mupa Ha 3emiiey, «3apoabITn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamantamum», «OOmmIas aereHepanusy,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuey», « IKOJIOTHIECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJNOB U CEMsH, KoJuleKuus «l[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUHN Yy
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra T0O3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, Koyuiekius «DOpMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPBIILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHaydHble TpeACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble THMOTE3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
HBOMIONHUS. AOMOTEHHBIM CHUHTE3 OPTaHWYECKHUX BEIIECTB W3 HEOPTraHUYECKHX.
DKCIEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU dBOMOIMK. HauaabHbIe 3Tarnbl
ouonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJICTKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas 3pa u €€ mepuoabl: KEeMOPUUCKUI,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacnencTBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amMepuKkaHckasi).  UepTsl  MPUCIOCOOJEHHOCTH  MpEICTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHe COJIHEYHOM CHCTEMBI», «Pa3BuTHe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa TMaJCOHTOJIOTUYECKUX  HAXOAOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMAaHbOHIIA), CIICTIKA WJIU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTrueckast padora Ne 1. «/3yuenne uckonaemMpIx OCTaTKOB PaCTCHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHble. JIeHCTBUE HSKOJOTHUYECKHUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmuupl u cxemsl: kapTa «[Ipuponusie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH pacTEHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMbBI: MPOIYLIEHTHI,



KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA HKOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3ota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAILHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBay, «llemu mmTanusy, «DKoJOTHYECKAs] TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOi», «[loduBa — BakHEHIIasi cOCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B 0uochepe», «KpyroBopor azora B mpUpoae».

ObopynoBanue: MoJenb-anmanKanus «TUnUuHble OHOLEHO3bI», Trepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, NIPUHAAJIEKAIIME K PA3HBIM SKOJOTMYECKHMM TpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHNMA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorusy»
BBIJICJICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
M CaMOONpPEACJICHUIO, HalWYuMe MOTHUBAIlMM K OOyd4YeHHI0O  OHOJIOTHH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTHSA OHOJOTHUUECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, HPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYKME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHUS NpeaMeTa «bHOJIOTHS» HOCTUTAtOTCA B
CAUHCTBE YYCOHOM M BOCIHTATCIBHOM JIEATCIHPHOCTH B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW TO3ULMHU JIMYHOCTH, MaTPUOTU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBHOTO Hapona Poccuiickon Penepauuu, npupoie u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mpeamera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IICHHOCTSM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE >XKU3HECHHOTO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEaTn3alii OCHOBHBIX HAIPaBICHUHN
BOCITUTATEJIbHOMU JIESTEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMErocs Kak aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4e€OHBIX M TMO3HABATENBHBIX 3a/1ay, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKICHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSAMHU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Quznyeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIHUX 3JOPOBbIO U KU3HU JIFOACH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILEeCTBOBAHMSI;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATUE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKAOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIlPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJbMH M MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOIAHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpoOJIemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh PEeCypCHbie  MPOOJEMbl  Pa3BUTHUSA
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYyYCHUM OWOJOTHYECKUX 3HAHUN B IIEJISIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJh30BaTh TOJydyaeMble 3HAHUS I aHaiu3a U
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEephIBHOMY  00pa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC T  (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaAIOIIHMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHs, SABJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT ©  JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
oOyyaromuxcs MCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYSCKHE 3HAHUS W  YHUBEpPCAIbHbIC Yy4eOHbIE JCHCTBHS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MeTtanpenMeTHbIE PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHBepPCaAJIbHbIMH Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPH OCBOCHHMHM 3HAHMK MNPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIacCU(UKAIIUH, 0OO0OIICHNUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHHA (BBIICIATh UX XapaKTEPHbBIC MPU3HAKH, YCTaHABIIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTPENCNATh IETU JeATCILHOCTH, 3a7aBas TapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSATEIHHOCTU C TOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBIICHHUMA
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MO/IENTbHBIE CpencTBa TS MIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMI  Pa3HOrO  pOJAA,  BBIIBIEHHBIX B Pa3/IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH Y4E€OHO-UCCIEA0BATENBCKON U TPOESKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEPHpETALNH, NPEeoOpa30BaHUI0O M NPHUMEHEHUI0 B Y4YEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJICHANPABICHHBIA MMOUCK TEPEeHOca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINUE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3axX JaHHbIX, B VHTepHeTe), aHaIM3UpOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpMaIMKM, HEOOXOIUMOM JIJIsl BBIMOJHEHUS YYCOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounonornyeckor uHbopmalu (cxeMbl, TpaduKyu, AUaArpaMMbl, TaOIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh M NIPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBa
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BCeX cepax KM3HU, aKTUBHO y4aCcTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMajora Wik JUCKYCCUH);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIOCH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
WHTEPECOB U BO3MOKHOCTEN Ka)KJIOTO 4JIeHA KOJUIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAaJa M KaXXIOr0 yYaCTHMKAa KOMaH[bl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATNOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JaCTSIX 3HAHWM, IMOCTOSHHO MOBBIIIATH CBOW 0O0pa30BATENbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKM W CBOEBPEMEHHO IPUHMMATh PELICHMS 110 HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U NPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTHble pe3ynbTarbl OcBOeHHs mnporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crierupuyueckue s yueOHoro npeamera «buomorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CHUTYyallUsSX, a TAKXKE B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsIX, CBS3aHHBIX ¢ Owuojsorueil. B mporpamme mnpenMeTHbIC
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS y4ueOHOrO Tipeameta «buomnorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA IS PELICHUS KU3HEHHBIX 3a7a4;

YMEHUE paCKpbIBATh COJAEpKAHUE OUOJOTMYECKUX TEPMUHOB M TMOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (OOMEH BEIIeCTB M TPEBPAIICHUE
SHEPIruM), TOMEOCTa3 (CaMOpETyJISIIUs), YPOBHEBAsI OPTaHU3AIMS JKUBBIX CUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIINSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIeTOYHas, XPOMOCOMHasl,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTeHuit H. 1. BaBuioa), onpenensiTb TpaHUIlbI
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONMCAHNE XUBBIX CUCTEM, ITPOLIECCOB W SIBICHWM, OPraHU3alMs U NPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBWKCHHE  TUIIOTE3bl,  BbISBJICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOTYYEHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapHuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY’KaIOIIUX JIOACH, COOMI0IEHUSI HOPM IPAaMOTHOTO TOBEJICHUS B OKpY KaoIen
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIIMBaHUE, CILEIJICHHOE HAaCJeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWUOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BUI000pa30BaHUE, SKOJOTHYECKHE (aKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi riaBHbIX HaIlpaBieHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE KUBBIX CHUCTEM, IPOLIECCOB M SIBICHUM, OpraHu3aius U IMpOBEIACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB W OUOTCOXMMHYECKHUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0IEHUSI HOPM IPAMOTHOTO TIOBEJICHUS B OKPY KaIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BeIIeCTB U SHEPTUU B 3KocHcTeMax (LeNu MUTaHus);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKJIIOYAIONIYIO IICEBJOHAYYHBbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE€ MHCHMEHHbIE M YCTHBIE COOOIIEHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcesbl
bubmnoreka IIOK
1 bronorus xax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnuorexa [IOK
2 JKuBbIe cHCTEMBI U X OpPraHU3aIUs 1 0 0 https://m.edsoo.ru/7fA16292
. bubmuorexa [IOK
3 XUMHUYECKUH COCTAaB U CTPOEHUE KIICTKH 8 0 1 https://m.edsoo.ru/7fA16292
bubmnoreka IIOK
4 XK
VSHEACSHTCIILHOCTD IICTRH 6 0 0 https://m.edso0o.ru/7f41c292
PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE bubnuotexa [JOK
5 5 0 1
OpraHU3MOB https://m.edso00.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 3 0 15 bu6nuorexa [IOK
OpPraHUu3MOB ' https://m.edso0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubanoreka LIOK
8 Pesepsiioe spens 1 0 0 https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
bubnunoreka LIOK
1 IBOMIONHOHHA OHOTIOTHA J 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0 05 bubnmnorexka HOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
1
3 Opranu3MBl H OKpyXKaiowas cpea > 0 https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4 Coo0011ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 0 0 https://m.edsoo.ru/7fALec74
bubnuorexa [IOK
° Pesepsiioe spens 2 0 0 https://m.edsoo.ru/7f41cc74
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoububie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaTeibHbIE
padoThbI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Hcronp30BaHue pa3IMIHbBIX 1 0 0.5 bubmorexa LHOK
P ' https://m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX 00BEKTOBY
buosiornueckue cucremsl, MpOLECCHI bubnuotexa [JOK
3 1 0 0
U UX U3Y4CHHE https://m.eds00.ru/863e6564
XumMuueckuii coctas KiIeTku. Boga n bubmuorexa [JOK
4 1 0 0
MUHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [JOK
b . 1
5 enku. CocTaB U CTPOCHHE OCITKOB 0 0 httos://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue 1 0 05 bubnmuotexa [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIH KaTamas3bl)»
7 Yrnesoasl. Jlumumst 1 0 0 bubnmuotexa [JOK



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

bu6mmoreka [IOK
8 Hyxaentosbie kuciotsl. ATO 0 https://m.edso00.ru/863e6d5c
9 Uctopus u MmeToabl U3ydeHUs 0 bubnunoreka [HOK
kietku. Kinetounas teopus https://m.edso00.ru/863e6e88
10 KneTka kak nenoctHas xuBas 0
cucrema
CtpoeHnune 3yKapuOoTHUYECKON KIIETKH.
JlabopaTtopHnas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1oL MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTTUCAHUE»
bubmuoreka [JOK
12 0 0 0
(JOMEH BEILIECTS HIIK META00HIM https://m.eds00.ru/863e766¢
bu6mmoreka [JOK
1 ) . X
3 OTOCHHTES. ACMOCHITES 0 https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14
DHepreTHieckHi ooMen 0 https://m.edso00.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTku. Mutos. JlabopaTopHas Eub 10K
nonmoTexa
15 pabota Ne 3 «HabutoieHre MuTo3a B 0.5 https://m.edso0.ru/863e7dcA
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTe3 6enka. Peakmmst 0 bu6mmorexa [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucasius — OnocunTres Oenka 0 bubnnorexa [JOK



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
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

18 Hexnerounsie hopMbl )KU3HU — 0 bubnmoreka [JOK
BUPYCBI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHHUST OPTaHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnmoreka [JOK
20 Meitos 0 https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJeTok. OII0I0TBOPEHHE.
JlaboparopHuas pabota Ne 4 bubnuorexa [JOK
21 0.5
«3y4yeHne cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 NHauBHyanbHOE pa3BUTHE 0 bu6mmorexa [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
93 I'enetnka — Hayka o 0 bubnuoteka [JOK
HACJIEICTBEHHOCTH U U3MEHYMBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOC aciezioBa
24 N I;sflall\(/[og HM()TII{/IOPFII/I6JI 1/121 ;oeH - 0 bubmmorexa LIOK
p ] pra https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKpelUBaHue. 3aKOH
25 fllesaBHI():Hi[qoro Hapc L: OBaHUS 0 Bubmmorexa LIOK
et https://m.edso00.ru/863e89a4
MIPU3HAKOB
CuernieHHOe HaClIeJJOBaHHE
26 npu3HakoB. JlabopaTopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso00.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

CKpEILIMBAHUA y JP030(HIIbI HA
TFOTOBBIX MUKPOIIPEapaTax»

97 I'eneruka nosa. Hacnenopanue 1 0 bubmuorexa [JOK
MPU3HAKOB, CLEIUIEHHBIX C [OJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. Henacnencrsennas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnunoreka [HOK

28 . 1 0.5
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BapUAIMOHHON KPUBOI»

HacnencrBennast "3MEHYMBOCTb.

29 JlaGopaTtopnast pabora Ne 7. 1 05 bubnuorexa [JOK
«AHanu3 MyTauui y 1po3o¢puisl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOIIPEIapaTax»

bu6mmoreka [IOK

30 Tenernia esobera 1 0 https://m.edso00.ru/863e8d78
Peseprubiit ypok. O600111€HIE TIO

31 TeMe «HacieqcTBEHHOCTD U 1 0
M3MEHYMBOCTH OPTaHU3MOB»

bu6mmoreka [IOK

32 Cenexuus KaK HayKka 1 npouece 1 0 https://m.edsoo.ru/863e9214

33 MeToab! 1 JOCTHKEHUS CEJIEKITNU 1 0 bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTtexHomorus Kak oTpacib 1 0 bubnmoreka [JOK
MPOU3BOICTBA https://m.edso0o.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



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

11 KJIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoububie | IlpakTuyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
i bubnmoreka [JOK
1 DBOJIIONHS U METOJIbI €€ U3y4CHUS 1 0 0 https://m.edsoo.ru/863ea20e
5 Hcropus pa3sBuths NpeacTaBIeHUN 1 0 0 bubnnorexa [HOK
00 3BOJIIOLUU https://m.edso0.ru/863e9570
bu6mmorexa [IOK
M 1
3 HKPOIBOITIOHA 0 0 https://m.edso0.ru/863e9cle
[Tomynsius kak seMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
bu6mmorexa [IOK
4 JlaGopatopnas padora Ne 1 L 0 05 https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
JIBIOKy1IME CUITBI (RJIEMEHTapHbIE bubnnorexka [HOK
5 1 0 0
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6mmoreka [IOK
6 E i 1 0 0
CTECTBEHHBII OTOOP M ero popub! https://m.eds00.ru/863e9ed0
Pe3ynbTaTh! 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 0 05 bubnuorexa [JOK
pabota Ne 2 «Onucanue ' https://m.eds00.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay
8 Hanpasnenus u nytu 1 0 0 bub6nuorexa [IOK



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

MaKpO3BOJIOLMH https://m.edso00.ru/863e9cle
9 HeoOpaTtumocTs 3BoOIONNN 0
10 Hcropus xu3Hu Ha 3emile U METO/bI 0
€€ N3y4YeHHUS
1 I'unoTe3bl NPOUCXOKACHUS )KU3HU 0 bubmumorexa [IOK
Ha 3emie https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 0 bubnunoreka [HOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHUi 1 KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema 0 bubnnoreka [JOK
OpraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [JOK
15 DBOITIONNS YeTOBEKa (aHTPOTIOTeHE3 0
H (anTp ) https://m.edsoo.ru/863eac2c
16 JiBuoxymue cuibl (pakTopsl) 0 bubnuoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU IBOJIIOLNN 0
4eJIoBeKa
18 UYenoBeueckue pachl ¥ IPUPOIHbIE 0 bubnnorexka [JOK
aJlanTaly 4YeIoBeKa https://m.edso00.ru/863eaea2
PesepBubIil ypok. O600611eHIE TTO
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE 0

JKM3HU Ha 3eMIIe»



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20 DKOJIoTus KaKk HayKa 0
91 Cpenbl OOUTaHUS U SKOJIOTHYECKUE 0 bubnunoreka [HOK
(baxTOopsI https://m.edso0.ru/863eafec
AOGuoTtndeckue HaKTophbI.
JlaGopaTopHas padota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
22 ACTCHHI U3 Pa3HBIX MECT 0.5 bubmmorexa [JOK
P P ' https://m.eds00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bu6mmorexa [IOK
23 buotnyeckue dakro 0
HOTHHECKHE (axTopb! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonyisitun. [Ipaktudeckas pabota
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIAIA pa3HbIX BUIOB
pacTeHuin»
o5 CoobmiecTBa OpraHu3MOB — 0 bubnnorexka [HOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI 0 bubnuoteka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUIBI 0 bubmmorexa [JOK
. PAMHIBL. https://m.eds00.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
28 IIpuponaHbie 3KOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rinobanpHas 0 bub6nuorexa [IOK

3KOCHUCTEMA 3EMITHA

https://m.edso0.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 0 bubnmoreka [JOK
ouochepsl https://m.eds00.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1 0

33 CocyuiecTBoOBaHUE PUPOJIBI U 1 0 bubnnoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001IEHUE TEMBI

34 «Co0011ecTBa U KOJIOTTUECKHE 1 0
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u nip.;
[Ton penakuueii [laceunuka B.B. Akunonepnoe o6mectBo «M3narenbcTBo
«IIpocBemenue»

* buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penakuueii [Taceunuka B.B. Akironepnoe o61mectBo «M31arenscTBo
«IIpocBemenue»
1..EI'3. buonorus: tematuueckuit coopuuk 3aaanuit/ noa pen. I'.C. KanuHoBoi.
— M.: HauimonansHoe oOpazoBanue, 2016. — 256 ¢. — 9EI'D. ®UIIN — mikosne)
2.3axapoB B.b, Myctadpun A.I'. OO1iast Ouoa0THsI: TECTHI, BOMPOCHI, 3aJIaHUS. —
M.: IIpocsewmenue, 2013

3.T".A. Angensminna, @.K. Anenbiivaa . — ['eHeTHKA B 3a/1auax: yueOHOe
nocobwue no Kypcey ouonorun/ M.: rmobyc, 2014

4. B.M.2KykoB. buosnorus. OCHOBbI reHEeTUKHA. MEHIeIU3M: YPOKH C
WCITIOJIb30BaHUEM MOAYJIbHOM TexHonoruu. 10 kimacce/ Bonrorpaa: Yautens, 2011

5. KupunenkoA.A. buonorus. CoOopHUK 3a71a4 110 TeHeTHKe. ba3oBbiid,
MOBBIIICHHBIHN, BRICOKHH ypoBHU EI'D: yueOHo-MeToanueckoe nocoodue/ Pocto
u/J1: Jlernon, 2013

6. Kupunenko A.A. buonorus. COOpHUK 3a7a4 10 T€HETUKE 711 TOATOTOBKH K

EI'D. Pa3zHoypoBHEBBIE 3a/1aHus: yueOHO-MeTon4Yeckoe mocodbue/ Poctos

u/Jlony: Jlernon, 2014



7.1.b.Aradonos, H.B. babuues, B.I. CuBorna3zos.- Pabouas nporpamma k
muaun Y MK B.U.CuBornazoBa «buosnorus. ba3oBsiil u yriyOjaeHHbIH YPOBEHb.
10-11 xi1..- M.: Ipoa,2019

8.1.b.Aradonosa,B.1.CuBormnazoB «buosnorus. 11 kinacc.- M: [Ipoda, 2019
9.A.A KupuiieHko— yuyeOHO-MeToAndecKoe mocodue. buonorus. «Bononus
oprannyeckoro mupa. [loaroroska k EI'D: Teopus u TpeHUpPOBOYHBIE 3aJaHUS. —
PoctoB-Ha [{ony: Jlernon, 2015

10.Margeim C. - buosnorus: noiHeiid kype. MynbrumMenuitabiid peniututop (CD)
— Cankr-IletepOypr: [Tutep, 2016

11.A.A.Kupunenko— yue6Ho-MeToAnueckoe nocoodue. buomnorus. «komorusi.
[Togroroska k EI'D: Teopust u TpeHHpOBOYHBIE 3a1aHus. — PoctoB-Ha JloHy:
Jleruown, 2015

12.C.A.KonecHuKOB.- YueOHO-MeTOAMYECKNIT KOMIUIEKC. brosorus. bonbioit
CIIpaBOYHMK JJ11 noAroToBku K EI'D: Pocros- Ha-Jlony: Jlernown, 2015.

13.M.B. Bricorkas. - O6miast Ouonorusi. 9-11 kiaccel: pa3HOypOBHEBBIE
YIPAKHEHHS U TECTOBBIE 3aaHusl. — Bosrorpan: Yuurens. 20016

14.10.A. Cagosanuenko, A.1JO. Moanuesa. — buosorus B cxemax u Ta0InAax. —

M.: Dkemo. 2018



METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1..EI'D. buonorus: rematTudeckuii coopuuk 3ananuit/ moa pexa. I'.C. KaauHoBow.
— M.: HarmmonaneHoe oOpazoBanue, 2016. — 256 c. — 9EI'D. ®UIIU — mikore)
2.3axapoB B.b, Myctradgun A.I'. O61iast Ouonorusi: TeCThl, BOIPOCHI, 3aJaHUS. —
M.: IIpocsewmenue, 2013

3.T".A. Angensminna, @.K. AnenbiivHa . — ['eHeTHKA B 3a/1ayax: yueOHOe
nocodbue no kypcy ouosnoruu/ M.: rmodyc, 2014

4. B.M.XyxkoB. buosiorust. OCHOBbI TeHETUKU. MEHIEIN3M: YPOKH C
UCITIOJIb30BAaHUEM MOAYJIbHOM TexHonoruu. 10 kinacce/ Bonrorpaa: Yuurens, 2011
5. KupunenkoA.A. buonorusi. COOpHUK 3a71a4 110 TeHETUKE. ba3oBbIi,
MOBBIIICHHBIH, BRICOKHI ypoBHU EI'D: yueOHOo-MeToanueckoe nocoodue/ Pocto
u/J1: Jlernon, 2013

6. Kupunenko A.A. buonorusi. COOpHUK 3a71a4 IO TEHETUKE JIJIs1 TOJTOTOBKHU K
EI'D. PazHoypoBHEBbIE 3a/1aHus: yieOHO-MeToanueckoe nocodue/ Pocto
H/Jlony: Jlernon, 2014

7.1.b.Aradonos, H.B. babuues, B.1. CuBornazos.- Pabouas mporpamma k
muann Y MK B.U.CuBornaszosa «buonorus. ba3oblit #1 yriyOjaeHHbINH YPOBEHbD.
10-11 xi1..- M.: Ipoa,2019

8.1.b.Aradonosa,B.1.CuBoriazoB «buomnorus. 11 kinacc.- M: [Ipoda, 2019
9.A.A . KupuiieHKo— ydyeOHO-MeToAndecKoe mocodue. bruomnorus. « OBoronus
opranunueckoro mupa. [Toaroroska k EI'D: Teopus u TpeHUPOBOYHBIE 3a/JaHUSI. —

PocToB-na [lony: Jlernon, 2015



10.Marubi C. - buosorust: noauslii Kype. MynsrumMenuiiabsiii penututop (CD)
— Cankr-IletepOypr: [Tutep, 2016

11.A.A.Kupunenko— yueoHo-MeToaAnueckoe nocoodue. buomnorus. «koorusi.
[TogroroBka k EI'D: Teopus u TpeHHMpOBOYHBIE 3a1anusi. — PoctoB-Ha JloHYy:
Jleruown, 2015

12.C..KonecHukoB.- YueOHO-MeTOAMYECKNIT KOMIUIEKC. brosorus. bonbiioit
CIIPaBOYHUK I MOAroToBKU K EI'D: PocTos- Ha-/lony: Jlernon, 2015.

13.M.B. Bricorikas. - O6mas 6uosorus. 9-11 kmacchl: pa3HOYpPOBHEBBIC
yIOpaXHEHUs U TECTOBBIE 3ajaHusl. — Bonrorpana: Yuurens. 20016

14.10.A. Cagosanuenko, A.JO. Moanuesa. — buosiorus B cxemax u Ta0baumnax. —

M.: Dxemo. 2018

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
UHTEPHET

ttps//rech.edu.ru/-Poccuiickas 3JaeKTpOHHAS IIIKOJIA

https//www.fipi.ru-ITopran ®UIHN- denepanbHblii KHCTUTYT MeIarOTHYSCKUX
U3MEpPECHUM.

https//www.yaklass.ru/- Sknacc

https//www.fipi.ru-ITopranx ®UIN- denepanbHblii HHCTUTYT MEIarOrHYeCKUX

W3MEPEHUM.
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