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IHHOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY ISt
OTpeAeNeHus] MOAX0A0B K (DOPMUPOBAHUIO COJECpPKAHUS y4yeOHOTro MpeamMera
«buonorusi»  coctaBwiIM: KoHUenTyaneHble mnojoxenuas PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  1I€JIei, cojaepKaHus, pe3yJNbTaTOB OOy4YeHUsT W
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENSIX U
NPUHIINAIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHHUE CHCTEMBl CPEIHETrO
obmrero oopazoBanus B Poccutickoit deneparuu, a Takke MOJIOKESHUS O criennduke
Ouonornu, €€ 3HAUCHUH B T[IO3HAHUU KUBOM TPUPOABI M OOECHEUYECHUU
CYILIECTBOBAaHMSI 4esioBeueckoro obmiectBa. COIrIacCHO Ha3BAaHHBIM MOJIOKEHUSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guonoruu Ja€T NpeacTaBiIeHUE O 1elsiX, 00 001Ieil cTpareruu
oOyueHus1, BOCTIUTAHUS U Pa3BUTHsI 00yUJaIONIUXCS CPEACTBAMH Y4eOHOTO ITpeiMeTa
«buonorusy, onpeaenser 00g3aTeNIbHOE PEAMETHOE COJAEPKAHUE, ETO CTPYKTYPY,
pacnpeneneHue Mo pasjelaM M TeMaM, PEKOMEHIYEMYIO I0CJIeI0BaTEeIbHOCTb
U3Y4YeHUs] Y4eOHOr0 MaTepHalia ¢ yuéTOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBA3€H, JIOTMKM 0O0pa30BaTENbHOIO MpOLEcca, BO3PACTHBIX OCOOEHHOCTEN
o0yyJarommxcs.

B nporpamme no 6M0I0THN TaKKe YUUTHIBAIOTCS TPEOOBAHUS K INTAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TPEIAMETHBIM pe3yJibTaraM OOy4YeHHS B
dhopMUpPOBaHUM OCHOBHBIX BUJIOB YU4E€OHO-I03HABATEIHLHOM JEATEIbHOCTH/Y4eOHBIX
JNEUCTBUNA  00ydYaromuxcsi 1O  OCBOEHHUIO  COAEpX aHUSA  OMOJOTHMYECKOIro
oOpa3zoBaHusl.

B nporpamme mo 6uonorun (10-11 kmaccel, 0a30BbIA YPOBEHB) peaaTn30BaH
NPUHITMI TPEEMCTBEHHOCTH B M3y4YeHMHM OuoJjioruu, Ojarojgapsi 4yeMmy B HeH
POCMATPUBACTCS HAMPaBICHHOCTh Ha pa3BUTHE 3HAHWUH, CBSA3AHHBIX C
dbopMUpOBaHHEM  ECTECTBEHHO-HAYYHOTO  MHPOBO33PECHHS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, MPECTABICHUN O 3I0POBOM
oOpa3e >XM3HM U OEpeKHbIM OTHOILIEHHEM K OKpY’Kalolledl MNpUpOJHON cpeje.
[ToaTomy Hapsiny ¢ M3ydeHHEM OOIIEOMOJIOTUYECKUX TEOpHil, a TakKe 3HaHWH O
CTPOCHHH KHBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MpOTrpamMme Mo OMOJOTHH YAEIECHO BHUMAHHUE HCIIOIH30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MOBCEIHEBHOMW JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33/1a4, B
TOM 4YHCle: TPO(HUIAKTUKNA HACIEICTBEHHBIX 3a00JICBaHHI 4YellOBeKa, MEINKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 00OCHOBaHWSI HKOJIOTUIECKU
1eJIeCO00Pa3HOTO TOBEICHUS B OKPY KAIOIIEH MPUPOIHON Cpe/ie, aHATM3a BIUSHHUS
XO3SIICTBEHHOM  JIATENIBHOCTH  YeJOBeKa Ha COCTOSIHME TMPUPOAHBIX |
MCKYCCTBEHHBIX DKOCUCTEM. Y CHJICHUE BHUMAHUS K MPUKIIATHON HAMIPaBICHHOCTU
y4aeOHOro npeamera «buojaorus» MpoIUKTOBAHO HEOOXOIUMOCTBIO OOeCredeHUs



YCIIOBUH JIJIs1 pEIICHUs OJTHOM M3 aKTyalIbHBIX 3374 MIKOJBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTopass mpeamnojaraer (GOpMHUpPOBaHHE Yy  OOyYaroIIMXCS
CHOCOOHOCTH aJanTHpPOBAaThC K HW3MEHEHUSM JUHAMHYHO pPa3BUBAIOLIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpenHero oOmero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (POPMHUPOBAHUE y OOYYAIOUIMXCA MPEACTABICHUI O
HAay4YHOM KapTUHE MHpA, pacliupseT U 0000IIaeT 3HaHUS O KUBOW MPHUPOAE, €€
OTJIMYUTENIBHBIX IIPU3HAKaX — YPOBHEBOW OpraHU3allMd M SBOJIIOLUHU, CO31AET
yCIOBUSL  JJIA:  IO3HAHUS  3aKOHOB  JKMBOM  NpUPOAbl,  (HOpMHpOBaHMS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOrO0 M Oe3zomacHoro oOpasza
YKU3HH, SKOJIOTUYECKOT0 MBILUIEHHS], IEHHOCTHOTO OTHOLIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obOmero oOpa3oBaHMs, COLUAIM3AIUU
oOyuaronuxcs. M3ydyenune 6uosornn odecreynBaeT yciaoBHUs sl (pOpMUPOBaHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX M  MH(QOPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpBhl, CIOCOOCTBYET MHTErpalliy OWOJIOIMYECKHUX 3HAHUM ¢
IPECTaBICHUSAMHU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3BaHHbIE MOJOXKEHUS O MpEAHA3HAUYEHUU YYEOHOro Npeamera
«buoisiorus» COCTaBUIM OCHOBY IS OIpPEAENeHUs IMOAXOAOB K OTOOpY U
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, TMPEICTABICHHOI0 B MpOrpaMMe 0
ouosoruu.

Otb6op coxepkanus ydeOHOro mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMKA KYyJIbTYpOCOOOpPAa3HOrO0 MOJXO0/d, B COOTBETCTBUM C
KOTOPbIM OOy4aroluecs: TOJDKHBI OCBOMTH 3HAHUS W YMEHMs, 3HAUUMblE MJIs
dbopmupoBaHusi O00IICH KyJbTYphI, OMNpPEACIAIONINE aJeKBATHOE IIOBEJICHUE
YeJIOBEKa B OKPY’KArOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIC B IOBCEIHEBHOM
KHU3HU U MPAKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHWH
3aHMMAIOT JIEMEHThI COJIEPKaHUs, KOTOPbIE CIIy>KaT OCHOBOM /711 (pOPMUPOBAHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
LHEHHOCTHBIX  OPUEHTAIMSAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHH3alUU
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpykTypupoBaHHE COIEpKaHUS y4yeOHOro Marepuala B Mporpamme IO
OMOJIOTUM OCYILIECTBJICHO C YYETOM NPHOPUTETHOrO 3HAYEHUS 3HAHUW 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KMBOUM MPUPOJBI, O €€ YPOBHEBOW OpraHU3ALMM U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJICHBI CIIEAYIOLINE COAEpKATENbHbIE JIMHUN: «bronorus kak Hayka. Metozasl
HAy4YHOIo To3HaHUs», «KieTka kak Ouonormyeckas cucremayn, «OpraHu3m Kak
ouonornyeckas cucreman, «CucrtemMa U MHOrooOpasue OpPraHMYEeCKOro MUpay,



«OBOIOIHUS KUBOW PUPOIBI», « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[leas m3ydenust yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBJIaJIcHUE  OOYy4YaloMMHUCA  3HAHUSIMH O  CTPYKTYpHO-(QYHKIIMOHATIHHOU
OpraHM3allMi >KUBBIX CHCTEM pa3HOrO0 paHra ¢ MpPUOOpETeHHE YMEHH
UCIOJI30BaTh 3TH 3HAHUA JJIsl TPAMOTHBIX JCHCTBUN B OTHOILIEHHWU OOBEKTOB
YKUBOM MIPUPOJIbI U PELICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOIIEM.

JocTikenue nenu u3ydeHus: yuyeOHoro mnpeamera «buonorusi» Ha 6a30BoM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHCS CUCTEMBbI 3HAHUW O OHOJOTUYECKUX TEOPHUSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiax, CIyKalluX OCHOBOU
st OPMUPOBAHUS TIPEACTABICHUA O E€CTECTBEHHO-HAYYHOH KapTHHE MHPA, O
METO/IaX HAYYHOI'O MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3alliM, BBIAAIOUIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmMupoBaHUe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEUICKTYyaJIbHBIX H
TBOPYECKUX CHOCOOHOCTEM B MPOIECCE aHAIM3a JAHHBIX O MYyTSIX pPa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH W TOJIXOJIOB K M3YyYEHHUIO JKUBBIX CUCTEM
Pa3HOTO YPOBHS OpTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydarommxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
rPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOW PHUPOJIB HA OCHOBAaHWH 3HAHUH M OTIBITA, TIOTYYECHHBIX MTPH U3y4ECHUN
OMOJIOTHH;

dbopmupoBaHre y OOy4YalOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHWUW B MPAKTUYECKOW JESITEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHUSI YEJIOBEKOM >KHUBOU
MPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIIECHUS K HEH, COOTIOICHHUS STHYSCKUX
HOPM TPU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHU;

OCO3HAHUE IIEHHOCTH OWOJOTUYECKUX 3HAHUW JJIsl TIOBBIIIECHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIEACTBUN CBOEH JECATEIBLHOCTH 10 OTHOILICHUIO K OKPYXKAIOIIEH CPELE,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHME M COOJIOJEHUE Mep MNPOPUIAKTUKA
3a00JICBaHUM.

B cucreme cpegnero oOmiero oOpaszoBaHusi «buojorus», u3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OOS3aTEIBHBIM yUE€OHBIM TPEIMETOM, BXOISAIINM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.

Jns u3yuenust 6uosioruy Ha 6a30BOM YpPOBHE CpeIHero oO1iero oopa3oBaHus
orBoauTcs 68 wacos: B 10 kiacce — 34 yaca (1 yac B Heaemo), B 11 kimacce — 34



yaca (1 gac B HezeI0).



COJEPKXAHUE OBYYEHMUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMM HayKaMu, (puiiocopueit, STUKON, SCTETUKONW U TPABOM.
Posb 6uonorun B popMUpPOBaHUU COBPEMEHHON Hay4YHOM KapTUHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTonbl MO3HAHMS KUBOM MPUPOJIbI (HAOIIOACHHUE, SKCIIEPUMEHT, OMKCAHUE,
u3MepeHue, KiaaccupuKalus, MOJCIMPOBAaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX ).

JlemoHCTpanuu:

[Toptpetsl: Y. Japsun, I'. Mennens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie U IpaKTHYeCKue padoThbl:

[Ipaktnueckass pabdora Ne 1. «Jcnosb3oBaHME pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M X OPraHU3alusA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CBoiicTBa OMOCHCTEM U UX Pa3HOOOpa3re. YPOBHU OpraHU3aIuu OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OpPraHU3MEHHBIA, MOMYJISLIMOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYECKu ), OMoCc(EepHBIA.

JlemoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE TTPU3HAKHU KU3HUY», « Y POBHU OpraHU3AIMU
YKABOW MPUPOIBI».

O6opynoBanue: Mmojiens Mosekynsl JITHK.

Tema 3. Xumuveckuii COCTaB M CTPOEHHE KJIETKH.

XUMHYECKHN COCTaB KIIETKH. XUMHUUYECKHUE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MUKPO3JIEMEHThI. Bosia 1 MuHEepanbHbIE BEIIECTBRA.

OyHKIMM BOABI M MHUHEpAJIbHBIX BellecTB B KieTke. l[loamepskanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue OeNKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnmble U 3aMEHUMBIE AMUHOKHUCIOTBI. AMUHOKHUCIOTHBIM COCTaB. Y POBHHU
CTPYKTYpbl ~OETKOBOM MOJIEKYJbl (MEpBUYHAs, BTOPUYHAs, TpETUYHAs U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
byHKIIUN OEIKOB.

depmeHTHI — Ouoorndeckue Karaauzaropsl. CTpoeHue pepMeHTa: akKTUBHBIN
HeHTp, cyoOctpatHas cnenuduuHoctb. Kodepmentsl. Butamunsbl.



Otnuuus pepMEeHTOB OT HEOPraHUYECKHUX KaTaau3aTOPOB.

VYrieBoibl: MOHOCaXapusl (TI0K03a, pru003a U Je30KCUpru003a), Arucaxapuiabl
(caxapo3a, JlakTo3a) W ToJMcaxapuiabl (Kpaxmaj, TIJIMKOTEH, UEeJUII0I03a).
buonornyeckue pyHKIIMM YTII€BOIOB.

Jlumunel:  Tpurnuuepuasl, Gochomunuasl, crepouasl. [ uapodUIBHO-
ruapodobHble  cBoicTBa. buonormueckue QyHkumm sunuaoB. CpaBHEHHE
yIJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HykneunoBesie xkwucinorsl: JIHK u PHK. Hykneotuasi — MoOHOMEpBI
HyKIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenue u ¢pynknuun PHK.
Bunet PHK. AT®: ctpoenune u pyHKITHN.

[{utonorus — Hayka o kietke. Kietounas Teopust — npumep B3auMOIEHCTBUS
uje 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUEHUS KICTKH.

Knetka xak nienoctHas xuBas cucrema. O0Iye Npru3HaKU KJIETOK: 3aMKHYTast
HapyxHass MemOpana, moiekynbl JIHK kak renermueckuil ammapaT, cUCTeMa
CUHTE3a OelnKa.

Tunel KIETOK: JyKapuoTHUecKass W Mpokapuotruueckas. (OcoOeHHOCTH
CTPOEHMsI MpoKapuoTHueckod kieTtku. Kierounas crenka Oakrepuil. CtpoeHue
DYKapUOTHYECKON KIETKH. OCHOBHBIE OTJIMYMS PACTUTEJBHON, JXKUBOTHOM W
rpUOHON KJIETKHU.

[1oBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIUKC, UX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ cBoiicTBa u ¢pyHkuuu. L{luronnazma u eé
opranouabl. OgHomeMmOpanHbie opraHouasl kietku: OIIC, anmapat ['onpmxwu,
an30combl. [lomyaBTOHOMHBIE OpraHOWIbBl KJIETKWA: MHUTOXOHAPWH, IIJIACTHJIBI.
[IpoucxoxaeHne MUTOXOHApUM u mnactud. Buasl mmactun. HememOpaHHbIe
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

SAnpo — perynaropHblil neHTp kieTku. CTpoeHue sjpa: siiepHas 000J04Ka,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpPT BELIECTB B KIIETKE.

JlemoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IllIBann, M. IlInennen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacripenenieHue  XMMHUYECKHX  JJIEMEHTOB B HEXKUBOWU
npupoze», «PacnpeneneHne XuMHIECKUX DJIEMEHTOB B JKUBOU MPUPOIEY.

Tabmupr n cxemsl: «llepuoguueckass TaOauIa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIbI», «brocunTes 6enkay, «CTpoeHre MOIEeKYJIbl OeKay,
«Ctpoenue pepmenTay, «HykimennoBsie kuciothl. JIHK», «CTpoeHne MOJIEKyJIbI
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTpOEHUE KUBOTHOU KIETKN»,
«CTpoeHHE pACTUTENBHON KIETKN», «CTpOeHuEe INPOKAPUOTHUYECKOW KIIETKN,



«CTpoeHue sapa KIETKN», « Y TIEBOABDY, «JIUuIbm.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHME Uil MPOBEACHUS
HAOJIOACHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBbHBIX KJIETOK.

JlaGopaTopHble 1 NpaKTH4YecKue padoThl:

JlaGopatopuas pabora Ne 1. «M3yueHune KaTaJIUTUYECKONW aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMUIa3bl WA KaTajla3bl).

JlabopatopHas pabora Ne 2. «M3ydeHue CTpoeHHUs KIETOK pPACTCHHI,
YKUBOTHBIX W OakTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpernaparax M HX
OIHCAHUE.

Tema 4. 7KuzHeaeATeIbHOCTDH KJIETKH.

OOMeH BelIecTB, Wi MeTaboau3M. AccUMMIIIAIUS (TJIaCTUYECKUN 0OMEH) U
JUCCUMWIIALUS (PHEPreTUUeCKUid OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAaHUU
MeTaboIr3Ma.

Tunbel oOMeHa BenecTB: aBTOTPO(dHBIN U reTepoTpodHbIid. Poibs hepMeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas a3l (orocuHTe3a. Peakiuu
dborocunTeza. DPhekTuBHOCTH (hOoTOCMHTE3a. 3HAaUCHUE (POTOCUHTE3a NSl KU3HU
Ha 3emiie. BiusiHue ycnoBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS! €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHUI.

XeMOoCcHHTe3. XEMOCHHTE3UpYoIne OakTepuu. 3HaUYCHUE XEMOCUHTE3a IS
YKU3HH Ha 3emle.

DHepreTuueckuii oOMeH B KJeTKe. PacriernsieHue BEIIeCTB, BBIICICHHUE U
aKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTanbl JHEPreTu4eckoro ooMena. ['nukonus.
bpoxenue u ero Buabl. KucimopogHoe OKHCIEHHE, WM KIETOYHOE JbIXaHHUE.
OxucnurensHoe GochopunrpoBanne. IPGHEeKTUBHOCTH IHEPTETHIECKOTO OOMEHA.

Peakium matpuuHoro cuHre3a. ['eHermueckas wuHpopmamms u JHK.
Peanuzauus reHetuueckoil MHpopManuu B KJIETKe. |'@HETHUYECKH KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
Oenka. Otambl TpaHchsauuud. KoaupoBanue aMuHOKUCIOT. Ponb pubocoMm B
OounocuHTe3e Oenka.

Hexkinerounsie ¢popmbl sxu3HU — BUpychl. Mctopust oTkpbiTs BupycoB (/1. U.
WBanoBckuit). OCOOCHHOCTM CTPOECHHMSI M SKM3HEHHOIO LHKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KUBOTHBIX U YEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxeduiuta yenoeka (BHY) — Bo3Oymutens CIIM]la.
OOpatHast ~ TpaHCKpuIlus, peBepraza W  uHTerpaza. lIpodunakrtrka
pacnpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.



JdeMoHcTpanmu:

[Toptpetsr: H. K. Konpuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabmumbr u cxembl: «Tunel mutanwsy, «Metabomusmy», «MHUTOXOHAPUY,
«JHepreTudyeckuii oOMeH», «Xioporiact», «dorocunres», «Crpoenue JIHKY,
«CtpoeHue U PyHKIIMOHHpPOBaHUE TeHay, «CuHTe3 Oenka», «['eHeTuuecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH ki Bupyca CIIN/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: moxaenu-anmnkauuu «Yasoenue IHK u Tpanckpumums»,
«buocunres 6enka», «CTpoeHUEe KIETKI», Mojenb cTpykTypsl JTHK.

Tema 5. PazMHoOKeHUe U MHAUBHUIYAJbHOE PA3BUTHE OPTraHU3MOB.

KierouHblii 1IUKI, WM SKU3HEHHBIM nukin kietku. WHtepdaza u MUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBI Ha0Op — KapUOTHIL.
JunmouaHeli W TalIOMAHBIE ~ XPOMOCOMHBIE ~ HAOOpBL.  XPOMATHUIBI.
[{utonornyeckue OCHOBBI Pa3MHOXKEHUSI M  WHJIUBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue knetkn — muto3. Ctagum murosa. lIpoueccel, npoucxoasume Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubeb KJIETKU — arorTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: O€ecIioyioe U MosioBoe. Bunbl 6ecronoro
pPa3MHOXKEHUA: JIEJICHUE HAIBOE, IIOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOkeHHUE. MICKycCTBEHHOE KIIOHHMPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JJI CEJIEKIIUU.

[TonoBoe pazMHOXKEHHE, €0 OTJIMYHUS OT OECIOJIOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIIME HA CTaAusAX Meio3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosiornueckuii cmbiCl U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0oOpa3oBaHUs TOJOBBIX KJIETOK y IKHUBOTHBIX.
[TonoBeie *kemne3bl: CEMEHHUKU W SIMYHUKUA. OOpa3oBaHWE U PA3BUTHE IMOJOBBIX
KJIETOK — TameT (CrepMaro30uj, SIMIEKIeTKa) — CIIepMaTOreHe3 U OBOTCHE3.
OcoOEHHOCTH CTPOCHHS SWIIEKIETOK W CcrepMaro3ouaoB. Omiog0TBOpEHUE.
[TapreHorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPHOHATIBLHOTO PA3BUTHSL Y MO3BOHOYHBIX KUBOTHBIX:
npoOJieHue, TracTpyssuus, opraHorenes. lloctamOpuoHalibHOE pa3BuTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS: TpsMOe, HempsMoe (JTUYMHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHUE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pasButne pacteHuil. OHTOT€HE3 LBETKOBOIO PACTEHHUS: CTPOCHHE



CEMEHHU, CTAJINU PA3BUTHSL.

JlemoHCTpauuu:

Tabmuiel u  cxembl: «DOpMBI pa3MHOXKEHHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kietku Oakrepuity, «CTpOCHHE TIOJOBBIX KIIETOKY,
«Ctpoenune xpomocoMbl», «Knetounsiii nukm», «Pemmukamua JTHK», «Mwuto3y,
«Metiosy, «IIpsiMoe u HenpsiMoe pa3BuTHE», «I'aMeTOreHe3 y MIICKOIUTAIOIINX U
yelioBeKay, « OCHOBHBIC CTaJlM OHTOI'CHE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKpOIpEnapaThl «CniepMaTo30u bl
MJICKOITATAIOLIETOY, «SMIEKIIeTKa MIIEKONUTAIOMEro», «Kapuokunes B kieTkax
KOpEIIIKa JIyKa», MarHuTHas MOJENb-anIuiMKanus «JleneHue KIeTKu», MOJAEb
JHK, monens metadazHoi XpoOMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKue padoThbl:

JlaGoparopuas pabora Ne 3. «HabOmrompeHue MuUTO3a B KJIETKaX KOHUYHMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuas pab6ota Ne 4. «M3ydeHue CTpPOCHHUS IIOJOBBIX KJICTOK Ha
TOTOBBIX MUKpOIIpEHapaTax».

Tema 6. HacsieAcTBEHHOCTb M H3MEHYMBOCTH OPTraHNU3MOB.

[Ipenmer u 3amaun reHeTukd. Micropus pa3Butus reHeTUKH. Poib nuronoruu
U SMOPHOJIOTUM B CTAHOBJICHUU TEHETUKHU. BKiaa pOCCHUCKUX U 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TE€HETUKU. MeETolbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTHYeCKHi). (OCHOBHBIC TEHETHYCCKUE
NMoHATHSA. [ eHeTnUecKass CHMBOJIMKA, UCTIOJIb3yEMasi B CX€Max CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICIOBaHUs MPU3HAKOB, YCTaHOBIIEHHBIE ['. Menaenem.
MonorubpuHoe CKpeuMBaHue. 3aKOH eIuHOo00pa3uss THOPUIIOB TIEPBOTO
nokoJieHus. [IpaBuno ToMUHUPOBaHUA. 3aKOH paCIICIJIEHUS PU3HAKOB. [ unoresa
YHUCTOTHI TaMeT. [10JTHOE M HEMOJTHOE IOMUHUPOBAHUE.

JurubpuaHoe ckpenmBaHue. 3aKOH HE3aBUCHMOT0 HACIS0BAaHUS IIPU3HAKOB.
[{uToreHeTuyecKue OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUSA. AHAIM3UPYIOLIEe
ckpemuBanue. Mcnonb30BaHne aHAUTM3UPYIOMIETO CKPEIIMBAHUS JISI ONIPEACTICHUS
ICHOTHIIA OCOOM.

CuerienHoe HacneoBaHue npusHakoB. Pabora T. Moprana mno crenjieHHOMY
HACJIEIOBAaHUIO T€HOB. Hapylenue cuenieHus reHoB B pe3yabTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOPHUS HACIEICTBEHHOCTH. | €HETHUECKHUE KapThI.

['enetuka mosia. XpoMOCOMHOE ONpPEAEIICHUE Moyia. AYTOCOMBI U TOJOBBIE
XpOMOCOMEBI. ['OMOramMeTrHele W TeTeporameTHble opraHu3Mbl. HacienoBanue
MIPU3HAKOB, CIEIICHHBIX C MOJIOM.

N3menunBocTh. BUabl N3MEHUYMBOCTH: HEHACJIEICTBEHHAS 1 HACJIEICTBEHHAS.



Ponp  cpempl B HEHAcIEOCTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPHUCTHUKA
MOAU(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHBIN psl U BapHaIlMOHHAs KpHUBasl.
Hopma peakunu npusHaka. KonndecTBEHHbIE M KAauyE€CTBEHHBIE NMPHU3HAKU U X
HOpMa peakiuu. CBoMCTBAa MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MEeHUYMBOCTh. KomOuHaTuBHas
U3MEHYHMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTanimoHHasi u”3MeHUUBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHbIE. HacToTa U mpuurHbl MyTaluid. MyTareHHbie (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HaclieAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BuesinepHas HacneICTBEHHOCTh U U3MEHYUBOCTD.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOJbI T€HETUKH
YeJIOBeKa: FeHealornuecKuil, OJIM3HEIOBBIN, IIUTOTEHETUYECKUN, OMOXUMHUYECKHA,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHNE TEHOTHIIA:
IIOJIHOTEHOMHOE€ CEKBECHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YMCIE C IOMOUIBIO
[T11P-anamm3a. HacmeacTtBenHnsie 3a00JIeBaHUS YEIOBEKA: T'CHHBIC OOJIC3HU,
OOJIE3HH C HACJIEACTBEHHOM MPENpacioioKEHHOCTbIO, XPOMOCOMHBIE OOJE3HHU.
Comarnueckue H TreHeparhBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHUHMBI
3I0pOBOT0 00pa3a >KU3HH, TUATHOCTUKU, MPOPUITAKTUKHI U JICUCHUS TCHETUUYECKUX
O0one3Held. MeauKO-TeHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAYEHHE MEIULUHCKOU
TE€HETUKHU B NMPEJOTBPALLEHUH U JICUEHUN T€HETUYECKUX 3a00JI€BaHNUI YEIOBEKA.

JlemoHCTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabnuib! u cxembl: «MOHOTHOPUAHOE CKPEIIMBAHUE U €TI0 LIMTOT€HETUYECKast

OCHOBa», «3aKOH PACIICIUIEHUS U €r0 LUTOTEHETUYECKas OCHOBAY, «3aKoH
YUCTOTBI ~ TameT», «JlurubpumHoe  CKpeuuBaHUE»,
«l{uronornueckue OCHOBbI  JUTUOPUIIHOTO  CKPEIIUBAHUSY, «Menosy,
«B3anmonencTBE  aJUIENIBHBIX TE€HOB», «l'€HeTMdeckne KapThl PaCTEHUH,
JKABOTHBIX M 4eJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CLUEIUIEHHOTO0 ¢ TmoioM», «KapHhoTuIbl 4YeloBeKa W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MoaudukainronHas HU3MeHYHBOCTHY, «HaciemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», «MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: MoJeTu-anIuIMKauu «MOHOTHOPUIHOE CKPEIIMBAHUCY,
«Hemonmunoe nmomuHupoBaHuey», «JluruOpumanoe ckpemuBanue», «llepekpéct
XPOMOCOM», MEKPOCKOII 1 MUKpoTipenapaTt «JIpo3odumnay (Hopma, MyTariuu Gopmbl
KPBUIBEB M OKPACKH Tela), repoapuii «['opox moceBHOM.

JlaGopaTopHblie M NpaKTHYeCKHe PadOThI:

JlaGoparopuas pabotra No 5. «M3yueHuwe pe3ylbTaTOB MOHOTUOPHUIHOTO U
JUTHOPUHOTO CKPEIIMBAHUS Y TPO30(PUIIbl HA TOTOBBIX MUKPOIIpEnapaTaxy.



JlabopaTtophas pabota Ne 6. «3yuenne MoanuKaMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsAIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas padota Ne 7. «AHanu3 myTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparax».

[Tpaktnueckas pabora Ne 2. «CocraBieHME U aHAIU3 POAOCIIOBHBIX
YEJIOBEKay.

Tema 7. Cenexuusi opranu3zMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexknys Kak HayKa M IPOLECC. 3apOXKICHHUE CEJIEKIIMU U JTOMECTHKALMS.
VYyenne H. 1. BaBunoBa o ieHTpax NpoMCX0XKJIEHUS © MHOT00Opa3usi KyJIbTYPHBIX
pacteHuil. LIeHTpbI IPOUCXO0KACHHS JOMAIIHKUX )KUBOTHBIX. COpT, MOPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MacCcoBbI U MHAUBUAYAIbHBIM OTOOPHI B
CEJICKIIMU pPAacTeHUl M KUBOTHBIX. OnEHKa 3KcTepbepa. bIM3KOpOACTBEHHOE
CKpelnBaHue — HHOpuauHr. Ywucras auHus. CKpellMBaHUWE YHUCTHIX JIMHUM.
I'ereposuc, nnu rudbpuanas cuna. HepoacTBeHHOE cKpelMBaHHE — ayTOPHJIMHT.
Otpanénnas rudbpuauzanus u e€ ycnexu. MIcKkyCCTBEHHBIN MyTareHe3 U MoJy4eHue
NOJIUTIONIOB. JIOCTHXKEHUS CENEKIIUHU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHoIOTHs Kak OTpacib IMPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK u TpaHcreHHeix opranusmoB. Kierounas
nHkeHepus. Kiietounble KyJabTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE PACTECHHM.
KiioHupoBanue BBICOKOIPOIYKTUBHBIX — CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojornyeckue W Atuyeckue  npobmembl. MO —  reHeruyecku
MO (ULIPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanmu:

[Hoptpetsr: H. U. BaBuinios, 1. B. Muuypum, I'. /I. Kapneuenko, M. ®. I1BaHoB.

Tabnupl U cxeMbl: kKapTta «lleHTpbl NPOUCXOXKACHUS W MHOTro0Opa3us
KYJBTYPHBIX pacTeHuit», «llopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pacteHmity, «Otnanénnas ruopuan3anusy, «Padborel akagemuka M. @. liBanoBay,
«llomumnongus», «OObEeKThHl OuoTexHonorun», «KiaeTouyHwle KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHue: MYJISIKH TIJI0JIOB U KOPHETUIOOB JTUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacteHuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHblie 1 IpaKkTHYecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI M JOCTHUXKEHHUSI CEJICKIIMU PACTCHUW W
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIIHIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBIM ~ y4acTOK, B TEIUIMYHOE XO3SWCTBO, JAaOOPATOPHUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».



11 KJIACC

Tema 1. JBoIOLIMOHHAST OHOJIOTHSI.

[Ipennochulku BO3HUKHOBEHUS SBOJIOIMOHHOW TEOpUU. ODBOJIIOIUOHHAS
Teopusi U €€ MecTo B OHOJOTHH. BiusHue 3BOMIOLMOHHON TEOPHUH Ha Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerensctBa  HBOMIONMU. [laleOHTOIOTMYECKHE:  ITOCIEN0BATEIBHOCTD
NOSIBJICHUST BHUJOB B NAJICOHTOJIOTMYECKON JIETONMCH, MEPEXOAHBbIE (POPMBI.
buoreorpadudeckue: cxoncTso u paznuuue ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpUONOrHYecKre: CXOACTBA W pasiuuvs 3MOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKHUE: TOMOJIOTHUYHBIE, AHAJIIOTHYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX IyTeH y BceX
OpPraHHU3MOB.

OomonnoHHas tTeopus Y. [lapuna. IIpeanoceulku BO3HHKHOBEHHMS
JnapBUHM3MA. J[BIKyIME CHJIBI 3BOJIONUMU BUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXKEHHE NPU OIPAaHUYEHHOCTH PECYPCOB, HEONpeIeiaEHHass W3MEHYUBOCT,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas teopust 3Bostoluu (CTD) u €€ 0OCHOBHBIE MOJOKEHUS.

MuxkpoaBostorus. [lomynsius kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokynie cuibl ((akTopbl) SBONIOIMHM BUIOB B MpHUpoae. MyTalmoHHbBIN
OpoLecC M KOMOMHATHBHAs W3MEHUYMBOCTH. llomynsnnoHHBIE BOJIHBI U Apeid
reHoB. M30auus 1 MUrpanus.

EctecTBeHHbII 0TOOp — HampaBistommi ¢aktop 3Bojouud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3Bomonuu. Ilpumeps
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMoph03bl U HAUOATANITAIIIH.

Bun wu BugmooOpazoBanue. Kputepun Buma. OcHOBHblE  (OpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MakposBomoniusi.  PopMbl  3BOJIOLUMU:  (UIETHYECKAs, JTUBEPreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpatuMocTs 3BOIOLUY.

[IporucxoxkIeHHE OT HEeCHEeUHATM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3auusa. AJanTuBHas paguarus.

JleMoHCTpauuu:

[Toptpetst: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, @. Mrosiep, A. H. CeBepiios.

Tabnuubl u cxembl: «Pa3zBuTre opraHnueckoro Mupa Ha 3emiiey», «3apobIiiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «@Popmbl  OOpsObBI  3a
CylliecTBOBaHMe», «EcTecTBeHHBIN 0TOOp», «MHOrooOpa3ue COpPTOB paCTEHUI»,
«MHoroobpasue  mopoJ  KUBOTHBIXY, «Tonynsaumny», «MyTtauuoHHas



U3MEHUYHUBOCTBY, «Apomopdo3b», «Uanoamantammu», «OOmias nereHepanus»,
«/IBmwxkynme cwibl s3Bomounn», «Kapra-cxema wapmpyra myremectBus Y.
Hapsuna», «boppba 3a cymectBoBanue», «lIprcnoco6IeHHOCT, OpPraHU3MOBY,
«["eorpaduueckoe Bua000pazoBaHue», « IKOJIOTHIECKOE BUI000Pa30BAHUEY.

OOopyioBaHHE: KOJUIEKIUS HACEKOMBIX C PAa3JIMYHBIMU THUIIAMH OKPACKH,
HaOOp TUIOAOB M ceMsH, Koyuiekuusa «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOJENIb «OCHOBHBIE HANpPAaBIICHUS 3BOJIOLIUN», OOBEMHAs MOJEIb
«CTpO€HHE TOJOBHOIO MO3Ta MO3BOHOYHBIX.

buoreorpapuyeckass kapra wwupa, Koiwiekius «DopMbl COXPaHHOCTH
UCKOIMAEMbIX JKMBOTHBIX M pacTeHui», Mozenb ammiukanus «llepekpéct
XpPOMOCOMY, BIAJKHBIE MpenapaTsl «PazBuTre HaCEKOMOTo», «Pa3BUTHE JATYLIKWAY,
Mukponpenapar «/Ipozoduiia» (Hopma, MmyTanuu GopMbl KPbUIHEB U OKPACKH TETIA).

JlaGopaTopHble U IpaKTHYeCKue padoThbl:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB IO MOP(POIOTHUECKOMY
KPUTEPUIOM.

JlaboparopHas padora Ne 2. «Onucanue nprucrnoco0JI€HHOCTH OpraHu3Ma u eé
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HNKHOBEeHUE U Pa3BUTHE KU3HHU Ha 3emiie.

JloHayuyHble TpPENCTaBICHHUS O 3apOXKICHMM >KU3HU. HayuyHble THnoTessl
BO3HMKHOBEHHUSI >KM3HM Ha 3emye: a0uoreHe3 M naHcnepMmus. XUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPTraHMYECKUX BEIIECTB W3 HEOPraHUYECKHX.
OKCIEPUMEHTAIBHOE MTOATBEPKICHUE XUMHUECKON 3BOIIOLMHY. HavansHble dTansl
ounonornyeckoi sBomooruu. ['unoreza PHK-mupa. ®@opmupoBanrne MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. I[lepBble KIETKM M HX HBOJIOLUS.
®opMUpOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Paseutne xu3HM Ha 3emie mo spaMm M nepuojam. Karapxen. Apxeickas u
npotepo3oiickas dpel. llameosoiickas spa U €€ mnepuUoOAbl: KEeMOPHUHCKHUIA,
OPZIOBUKCKHH, CUITYPUNCKUIN, I€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUHU.

Meso3oiickass 3pa U €€ mNepuoAbl: TPHUACOBBIA, IOPCKUM, MEJIOBOM.

KaliHo3oiickas 3pa W €€ mepuoibl: MAJECOTCHOBBIM, HEOTCHOBBIN,
AHTPOTNIOT€HOBBIM.

XapakTepucTuKa KiIuMaTa W IeoJIOTMYECKUX mnpoueccoB. OCHOBHBIE Talbl
HBOJIIOIMU PACTUTENBHOTO M KUBOTHOrO Mupa. ApoMopdo3bl y pacTeHUH u
*UBOTHBIX. [TosiBIIEHME, paclBeT U BBIMUPAHUE TPYI KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak oTpaxeHue »5Bojironuu. OCHOBHbBIE
CUCTEMATUYECKUE IPYIIBI OPraHU3MOB.

OBOJIOLHA YeoBeKa. AHTPONOJIOTHS KaK Hayka. Pa3BuTre npeacraBieHuil o
MPOUCXOXKJIEHUU 4YeloBeKka. Meroabl u3ydeHusi aHtponoreHeza. CXoncTBa u



pa3nnyus 4eIoBeKa U )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBrkymue cuibl ((pakTopbl) aHTpornorenesa. HacnencrtsenHas "3MEeHUUBOCTD
U eCTeCTBEHHbIH 0TOOp. OOIIecTBEeHHBIH 00pa3 KU3HU, U3TOTOBJIICHHE OpYIUN
Tpy/a, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIUM W BETBH 3BOJIOLHU YEIOBEKA: aBCTPAIONUTEKH, UeloBek
ymeneli, YenoBek mnpaMoxondammi, YenoBek HeaHAepTanbCKuM, YemoBek
pa3ymHbIil. Haxoakum HMCKONMaeMbIX OCTaTKOB, BPEMS CYILECTBOBAHMS, O0JIACTH
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIH.

Uenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINCOMIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJIOWJHAs  (PKBaTOpUAJIbHAs),  MOHTOJIOMHAS
(a3maTcko-aMepuKaHCcKas).  YepThl  NMPUCHOCOOJEHHOCTH  MpEICTaBUTENEH
YeJIOBEUECKUX pac K YCJOBUSIM CYIIECTBOBaHMUS. EIMHCTBO 4YellOBEUECKHX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpersr: @. Peau, JI. Ilactep, A. U. Onmapun, C. Mumep, I'. FOpu, Y.
apBuH.

Tabmuubl u cxemsl: «Bo3uukHoBeHne ColHEYHOU CUCTEMBI», «Pa3Butue
opraHu4eckoro mupa», «PacturenbHas  Kkietka», <« KuBOTHasg  KiIeTKay,
«IIpokapuoTtnueckast kietka», «CoOBpeMEHHas CUCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHUS 4YEJIOBEKAa M YEIOBEKOOOpPA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MAaJCOHTOJOTMYECKUX  HAaXOAOK  IPEIKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHeimue moan», «JpeBHue moan», «llepBbie
COBPEMEHHBIE JII0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mmymsiku  «lIpoucxoxnenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTaJblla, KPOMAHBbOHIIA), CIICTIKK WIU
U300pKEHHUS] KaMEHHBIX OpYIUd TEpBOOBITHOTO YelioBeKa (KaMHHU-YOIIIEPHI,
pyOmiia, ckpebiia), TeOXpOHOJOTHYECKas TaliuIa, KOUICKIUS «Dopmbl
COXPaHHOCTH UCKOIIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie U NpaKTHYeCcKHe PadoThI:

[Tpaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHUM U
YKUBOTHBIX B KOJIJICKIIUSX).

DKCKypcHsi «IBOJIONKS OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WIH KpaeBEAUECKUI My3eil).

Tema 3. OpranusMbl U OKpPY:Kamoas cpeaa.

DKoJIOrus Kak HayKa. 3a/1aud U pa3ielibl IKOJI0ruu. MeTo bl 3KOJIOTUYECKUX
UCCJIEI0BAHMN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHus OPraHU3MOB: BOJHASI, HA3€MHO-BO3YIITHAS, TOYBEHHAS,
BHYTPUOpPTraHU3MEHHas!.

Okosnorudeckre (¢dakrtoppl. Knaccudukanus 5KOJOTHYECKHX (HaKTOPOB:



abuoTnyeckne, OHOTHYECKHE U AaHTPOIOTeHHble. JIeiiCTBHE 3KOJOTHYECKHX
(haKTOpOB Ha OPTAHU3MBI.

AlGuoTndeckue (hakTophl: CBET, TEMIlepaTypa, BiIakHOCTb. DoTonepruoansm.
[IpucnocoGnenusi  OpraHu3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckue puTMBI.

buoTtnueckue ¢pakropsl. Buasl OMOTHUECKHUX B3aMMOICHCTBHII: KOHKYPEHIHS,
XUIIHUYECTBO, CUMOMO3 U ero (opmel. [lapazutusm, koomnepauus, MyTyalau3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIECOHMYECTBO). AMEHCAINU3M, HEUTPATIU3M.
3HaueHre OMOTHMYECKUX B3aUMOJCHCTBUN [IJIsi CYIIECTBOBAaHUS OPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH momysinud. OCHOBHBIE —IMOKa3aTeNH
NOMYJSIUMNA: YHUCIEHHOCTh, IUIOTHOCTb, POYKJIAE€MOCTh, CMEPTHOCTb, IPUPOCT,
MUrpanvs. J[mHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JleMoHCTpauuu:

[Toptpetsl: A. 'ym6onbar, K. ®@. Pynse, O. ['ekkens.

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb 3eMan», «Cpeapl 0OUTaHUA
opranusmoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALNU HHPY30pun-Typenbkmn», «[lumessie nenm».

JlaGopaTopHblie U NpaKTHYeCcKHe PadoThI:

JlaGoparopnas padota Ne 3. «Mopdosioruueckrne 0COOEHHOCTH PacTEHUN U3
Pa3HbIX MECT OOUTAHUSY.

JlaboparopHas pabota Ne 4. «BiusHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckas padora Ne 2. «IToacu€r mIOTHOCTH NOMYJISIIIUN pa3HbIX BUIOB
pPacTECHHIN.

Tema 4. Coob1iecTBa M 3K0JI0IrH4ECKHE CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUIOBa,
MPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buasli-nomunantel. CBsi3u B
ononeHose.

Okonoruueckne cuctembl (dkocucteMbl). [lonarue o006 »3KocuctemMe u
ouoreoneHoze. DOyHKIMOHANBHBIE KOMIIOHEHTBl HSKOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, pEAYLEHThl. KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B S3KOCHCTEME.
Tpoduueckue (muuieBbie) ypoBHH 3KocucTeMbl. [InieBbie nenu u cetu. OCHOBHbBIE
MOKa3aTelld 3KOCUCTEMbl: OMoMacca, NPOAYKIHUsA. DKOJOTUYECKHE MNUpaMUIbL:
OPOAYKIIMM, YHUCICHHOCTH, Ouomacchl. (CBONCTBAa 3KOCHUCTEM: YCTOWYUBOCTb,
camoperyJsinus, pazsutue. CyKueccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCUCTEMA XBOMHOTO
VI IIAPOKOJIMCTBEHHOTO JIEca.

AHTpPOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.



buonornyeckoe 1 X035UCTBEHHOE 3HAYEHUE arpPO3IKOCUCTEM U YPOOIKOCHUCTEM.
buopa3zHooOpasue kak @akrop ycroiunBoctu 3kKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

Yuenne B. . Bepnaackoro o 6uwocdepe. I'panuiibl, coctaB U CTPYKTypa
onocheprr. Kuoe BemecTBo m ero ¢yHkiuu. OcobeHHOCTH Omochephl Kak
rI00anpHOM JKOCHCTEMBI. JlMHAMUYeckoe paBHOBECHE W OOpaTHas CBS3b B
ounocdepe.

KpyroBopoThl BelecTB U OMOT€OXMMHYECKUE IIUKIIBI JIIEMEHTOB (yTiepo/a,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3eMin. AHTPOIIOTeHHbIE U3MEHEHUs B Ouocdepe.
['moGanbHbIE SKOJIOTHUECKUE MTPOOIIEMBI.

CocyiiecTBoBaHMe MPUPOIBI U yesnoBeuecTBa. CoxpaHneHue OnopazHooOpaszus
KaK OCHOBa YyCTOWYMBOCTH Ouocdepsl. OCHOBa pallMOHAIBHOTO YIPaBICHUS
IPUPOAHBIMH PECYPCAMU U UX HCMOJIb30BaHUE. JlOCTHKEHNS OMOJIOTHH U OXpaHa
MPUPOJIBI.

JlemoHCTpanuu:

[Toptpersr: A. [Ix. Tencnu, B. H. Cykaués, B. M. Bepraackwii.

Tabmuubl n cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbsie coobmiectBay, «llemu nuTaHus», «IKOJOTHUECKas MUPaAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIEca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3d Bomoéma», «ArpoueHos», «lIpumepHbie
aHTPONOTECHHbIC BO3JICHCTBUS HA IPUPOAY», « BakHEHIIME HICTOUHHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BON», «[louBa — BaxHe#mas cocrapistomas 6uocheps»,
«®DakTtopel  gerpamauumud  nouB»,  «llapHukoBelid  3ddexT»,  «DakTOpbI
pPaIuoOaKTUBHOTO 3arpsisHeHUs Ouocdepb», «OOmas crpykrtypa Ouochepsi»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM »dKkpaH Ouocheps»,
«KpyroBopoT yriepona B ouocdepe», «KpyroBopot azota B Ipupoe.

O6opynoBanue: MojeNb-anIuIMKanusg « Tunuuneie OUOIICHO3BI», TepOapuid
«PacturenbHbIe coOOIIEeCTBaY, KOUICKINH «broneHo3y», «Bpenurenn BakHEHIIIX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapuy U KOJJIEKIIMH PACTEHUH U )KUBOTHBIX,
MPUHAJJICKAIINE K PA3HBIM SKOJIOTHYECKUM TpyIIaM oJHOTo Buaa, KpacHas kHura
Poccuiickoit  ®enepanuu, u300paKeHUS OXpaHSEMbIX BHJOB pACTEHUNH U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBLI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUSA K peE3yJibTaTam
OCBOCHMSI  OOyYarONIMMHUCS TMPOTpaMM  CpeaHero  obmiero  0oOpa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKkType JIMYHOCTHBIX pPE3yiabTAaTOB OCBOEHUs mpenmera «buosorus»
BBIJICJICHBI CIIEIYIONIME COCTABIISAIONIUE: OCO3HAHUE O0YYaIOMIMMUCS POCCUUCKOM
IPaXXIaHCKOM UJAECHTUYHOCTU — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOOIPEJCNICHHUI0, HaJu4yhe MOTHUBAallUM K  OOYy4YeHHUI0O  OHMOJIOTUH,
[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIIEHUNW JHUYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUN Pa3BUTUA OHOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESATENPHOCTH ILIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, IIPUCYLIMMHU CHCTEME
OMOJOTUYECKOTO  00pa30BaHUs, HAJIMYME DKOJOTHYECKOTO IPAaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIM4HOCTHBIE PE3YyNbTATBl OCBOCHHUS NpeaMeTa «bHOJIOTUs JTOCTUTarOTCS B
€UHCTBE Y4YEOHOM M BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBUHM C
TPAAULIUOHHBIMUA POCCHICKHUMU COLMOKYJIBTYPHBIMU, HCTOPHUYECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TMPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHS, PA3BUTHS BHYTPEHHEN MO3UIMU JINYHOCTH, TATPUOTU3MA, YBAKECHUSA
K 3aKOHY U IPaBOIOPAJIKY, YEJIOBEKY TPy/Ja U CTapIIEMy IOKOJECHUIO, B3AUMHOIO
YBaXEHUS, OEPEKHOTO0 OTHOUIECHUS K KYJIbTYPHOMY HACICAUI0 W TPATULIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, Npupoae U OKPYKArOIIEH
cpene.

JInyHOCTHBIE pe3yibTaThl OCBOCHMS ydeOHoro mpeamera «buonorus»
JOJDKHBI OTPaXaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarONUXCsl PYKOBOJICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH TO3WIHMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlMH, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, pacHIMpPEHUE >KU3HEHHOTO
ONBITA M OMNbITA ESITEIBHOCTH B MPOIIECCE Pea3alli OCHOBHBIX HAIpPABJICHUM
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3ZUIIMU 00YUYaOIIErocsl Kak akTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPaB M 00SI3aHHOCTEH, yBaKEHUE 3aKOHA
Y MIPABONOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEITEIIbHOCTH MPHU CO3JaHUN YUEOHBIX
MPOCKTOB, pEHICHWH YyYeOHBIX U TI03HABATEIBHBIX 3a7a4, BBIMOJHEHUH
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TIIO3HMIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€,

YMEHHUE YUYUTHIBaTh B CBOUX JCHCTBHSAX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3HBIMHU YOEKICHUSIMHU, KyIbTYPHBIMHU IICHHOCTSMH U
COLMAJIBHBIM TTOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOIO BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIbHBIX UM MCCJIEAOBATEIbCKUX 3a/ad, YBaXKUTEIHLHOIO
OTHOIIEHUSI K MHEHHUIO OINIMOHEHTOB MpHU OOCYKJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTapPHOU U BOJIOHTEPCKOM AESITENBHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUICKOM IPaKIaHCKON UICHTUYHOCTH, MMAaTPUOTU3MA,
YBa)KEHHS K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Tiepe PoauHoil, ropaoctu
3a CBOM KpaW, CBOO PoauHy, CBOM f3BIK M KYJbTYpPY, IIPOIUIOE M HACTOSAIIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHE K MPUPOJAHOMY HACJIEIUIO U MaMATHUKAM MIPUPO/IBI,
JTOCTUXKEHUSM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BuTHE OWUOJOTUM, TOHUMAHMS 3HAYCHUsT OWOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyXeHHuto W 3amure OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:

OCO3HAHUE JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HAHHUE JIMYHOTO BKJAJa B TIOCTPOCHHE YCTOWYMBOIO OYyIYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJUTEIAM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauusIMu Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCITATAHMA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas ACTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



NOHMMAaHUE 3MOLMOHAIBHOTO BO3IEUCTBUS KUBOW NPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHHMIO B Pa3HbIX BHJIaX HCKYCCTBA, CTPEMJICHHUE
MPOSIBIISITH KAY€CTBA TBOPUECKOMN JIMYHOCTH;

5) ¢u3nyeckoro BOCHUTAHUS, (POPMHPOBAHUSI KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

MOHMMAaHUE U pean3aliis 3[0pOBOro 1 6e30macHoro o0pasa »Ku3HuU (310pOBOE
NUTaHuE, COOJII0ICHNE THTUEHUYECKHUX MPAaBHII K HOPM, COaJTaHCUPOBAHHBINA PEKUM
3aHATHM W OTHAbIXa, peryispHas (Qu3nyeckas aKTUBHOCTb), OEpeKHOro,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (pU3MyYecKOMy U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE LEHHOCTH NPABWJI HHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YIPOKAIOIIUX 3J0POBbIO U KU3HU JIIO/ICH;

OCO3HaHUE TOCJEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpeOJIeHUs
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) TPy10BOT'0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyAy, OCO3HAaHHE LIEHHOCTH MAacTEepCTBa, TPYIOII00UE;

TOTOBHOCTb K AKTUBHOHM JEATEIBHOCTH TEXHOJIOTMYECKOW M COLMAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, INIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTB;

MHTEpEC K Pa3IMYHbIM cepaMm MpodhecCHuOHANbHON AESTEIbHOCTH, YMEHHUE
COBEpILIATh OCO3HAHHBIA BBHIOOp Oyaymeld mnpodeccun U peanru30BbIBATh
COOCTBEHHbIE KU3HEHHBIE TUIaHBbI;

TOTOBHOCTh W CIHOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTMYECKH 11eTIeCO00pa3HOe OTHOLICHUE K IPUPOJIE KaK HICTOUHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIICHUE YPOBHS JKOJOTMYECKOM KyJIbTYphl: MNPUOOPETEHHE OIbITA
IUIAHUPOBAHUSI TOCTYNKOB M OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUI s
OKPYKarOUIEH CPEeIbl;

OCO3HaHUE TJI00aJbHOIO XapakTepa SKOJIOTMYECKUX MpoOJieM W MyTed HX
peLIeHNS;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOPETAEMBbIE ITPU U3YUEHUU OMOJIOTHH 3HAHUS
M yMEHUs TpU  peuieHud  1OpolsiieM, CBA3aHHBIX €  palUMOHAIbHBIM
IPUPOJIOTIONIB30BaHUEM  (COONIIOJIEHHE  TPaBUJ  TOBENCHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B OSKOCHCTEMAX, OXpaHy BHJIOB,
PKOCHUCTEM, OHOCchephl);

AKTUBHOE HENPUATHUE NIEUCTBUM, IPUHOCALIMX BPE] OKPYKAIOLIEH IPUPOIHON
cpelle, yMEHHUE NMPOrHO3UPOBATH HEOIArONPUITHBIE HKOJIOTHUYECKUE



MOCJIEICTBUSI IPEANPUHUMAEMbBIX IEUCTBUI U MTPEAOTBpALIATh UX;

HaJIM4KUE PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYJIbTYPHI,
OTIbITa JEeSTENbHOCTU HKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMHU B IO3HABATEIbHOW, KOMMYHUKATUBHOW M COIMAJIBLHOM
MPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON ACSITEIbHOCTU SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HEeHHOCTH HAYYHOTO TIO3HAHUSI:

c(hOpPMHPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOEr0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYHUTATENbCKOW KYyJIbTYyphl KaK CpEICTBa
B3aMMOJICUCTBUS MEXY JIIOABMU U TIO3HAHUS MUPA;

NOHMMaHUE creuupuky OHUONOrMM Kak HayKHd, OCO3HaHHs €€ pojau B
(OpMUPOBAHNUN PALMOHAJIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU IIEIOCTHOTO
IPEJCTaBICHUS 00 OKPYXKAIOIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YEeIOBEKa U
o0IIecTBa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHHH MpodiieM
COXPaHEHUsI IPUPOTHOTO PABHOBECHS;

yOexkAEHHOCTh B 3HAYUMOCTU OWOJIOTMM JJII COBPEMEHHOW IMBWIIM3ALIMU:
o0ecriedyeHrss HOBOTO YpPOBHS Pa3BUTHSI MEAMIIMHBI, CO3/IaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECypCHblE  MPOOJEMBbl  pa3BUTHUSA
YeJI0BEYECTBa, MOMCKA MyTeH BBIXOJA M3 TI00ATBHBIX IKOJIOTHUECKUX MPOOIeM H
o0ecrieueHuss Mepexoja K  yCTOMYMBOMY — pa3BUTHIO,  PalMOHAIBHOMY
UCIOJIb30BaHUIO MPHUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KHU3HU,

3aMHTEPECOBAHHOCTh B TIONYYCHHUH OWOJOTMUYECKUX 3HAHUH B MEJIX
NOBBILICHUSI OOIIeH KyJbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHONW TPaMOTHOCTU oOydaroniuxcs, GopMupyeMoi
IpU U3YYCHUH OHOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIMOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TOJy4daeMmble 3HAHHS M1 aHalu3a W
OOBSICHEHMSI SIBJICHUM OKpPYKAlOIIEro MUpa M MPOUCXOASAIINX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS Ha OCHOBE HAy4dHbIX (DAaKTOB U
UMEIONINXCS JAHHBIX C TENBIO0 MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHMS IS
peleHust npoOJieM B peaibHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HaHUE ILIEHHOCTH HAyYHOW MAESITeNbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpPEphIBHOMY  OOpa3oBaHUIO |
caM000pa3oBaHUIO, K aKTUBHOMY IIOJTYYCHHIO HOBBIX 3HAHWW MO OHOJOTHH B



COOTBETCTBHH C )KU3HEHHBIMH ITOTPEOHOCTSAMU.
METAIIPEAMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yabTaThl OCBOEHUS ydyeOHOro mpeamera «buosorus»
BKJIIOYAIOT: 3HAuYMMble i1 (OPMHUPOBAHUS MHPOBO33PEHHUS O0y4arOUIMXCs
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOILEHAYYHbIE MOHSATHS, OTpPaKaroIIHue
[EJIOCTHOCTh HAyYHOW KapTHMHBI MHpa W CHEIU(PUKY METOJOB TMO3HAHMUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTus, SBJICHUE, MPOIECC,
CUCTEMa, HAay4yHBIM (DAaKT, MPUHINI, TMIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs,
UCCIIeJOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHBIE
yueOHble JeHCcTBUS (TIO3HABaTelbHbIE, KOMMYHHUKATHUBHBIC, PpETYJISTHUBHBIC),
obecnieunBaroniye GopMUpoBaHUE PYHKIIMOHAIBHOW IPAMOTHOCTH U COLUAJIBHOM
KOMIETEHIIUU 00yUYaroIIuXcsi, CIOCOOHOCTh OOYYAIOIINXCSI MCIIOIh30BaTh

OCBOEHHbIE MEXTUCLIUITIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHMSI W  YHUBEpCalbHble ydeOHblE JACHCTBHS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHUKE.

MeTtanpeaMeTHbIE pPe3yNbTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIETOo
o0pa30BaHMsI JOJKHBI OTPAXKATh:

Osaanenue YHHBeEpPCAJbHBIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a30BbIe JOrHYECKHE TelicTBHUA:

CaMOCTOSITENILHO  (pOpMynIHpOBaTh M aKTyaJlU3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM NPHUEMBI JIOTUYECKOTO MBILIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHMS, Kilaccu(UKauu, 0000IIEeHHs ), pACKPBIBATH CMBICII
OMOIOTHYECKUX TOHATHH (BBIIEIATh WX XapaKTepHbIe MPU3HAKH, YCTaHABIUBATH
CBSI3U C APYTUMU NOHATUSMH);

ONpEeNeNATh LEAH JAEITeIbHOCTH, 3a/laBas I[apaMeTpbl W KpPUTEPUHU HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl AESTEIbHOCTH C IOCTABJICHHBIMU LEJISIMU;

UCITI0JIb30BaTh OMOJIOTMYECKHUE MOHATUS JUJIsl OOBACHEHUs (PAKTOB U SIBJICHUI
YKWBOW MPUPOJBI;

CTPOUTH JIOTUYECKUE paCCyX ACHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHaJIOTHHN), BBIABISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SIBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKITIOUCHHS,

MPUMEHSATH CXEMHO-MOJEIbHBIE CPEICTBA IS TIPEICTABICHUS CYIIIECTBEHHBIX
CBS3€M W OTHOIICHWA B M3yYaeMBIX OHOJIOTUYECKUX OOBEKTax, a TaKke
IPOTUBOPEUYHMI PA3HOTO pPOJA, BBISIBICHHBIX B Pa3IUYHbIX HH(POPMAIMOHHBIX
UCTOYHUKAX;

pa3palaThiBaTh IJIaH PELICHUS MPOOJIeMbl C YYETOM aHaiM3a MMEIOIINXCS



MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JCSATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIEACTBUM AESATEIBHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSX  PEATBHOIO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOIEHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IIPU PELLICHUU )KU3HEHHBIX IPOOJIEM.

2) 06a30BbIe HCCIEI0BATEIbCKIE NeiiCTBUS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEN0BATENBCKON U IPOEKTHON JIEATEIbHOCTH,
HaBbIKAMHU  pa3pelieHuss NpodjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEbHOMY IIOUCKY METOJIOB PEIIECHU MPAKTHYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHBIE BHJBI JCATEIBHOCTH IO TIOJYYEHHIO HOBOTO
3HaHUS, €ro HUHTEpIpeTaluH, MNPeoOpa3OBaHUIO M TPHUMEHEHUI0 B Y4YEeOHBIX
CUTYalIMsIX, B TOM YHCIIE IPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAy4YHbI TUIT MBIILUICHUS, BIAJAETh HAYYHON TEPMHHOJIOTUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb U (HOpMyIHpOBaTh COOCTBEHHBbIE 3aJayd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISAITh NPUYUHHO-CJIEJICTBEHHBIE CBA3M U AaKTyaJlM3UpPOBATh 3ajady,
BBIJIBUTaTh TUNIOTE3Y €€ pelIeHUs, HAXOIUTh apTyMEHTHI JJIs 10Ka3aTEIbCTBA CBOUX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIYYCHHBIE B XOJE€ PEIICHHWS 3aJayd  Pe3yJbTarshl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IIPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OLICHKY HOBBIM CHUTyallUsiIM, OLEHUBATh HPUOOPETEHHBIA OIIBIT;

OCYILECTBIISTh IIEJICHAIIPABICHHBIM MOUCK IMEpeHoca CPeACTB M CIOCOo00B
JENCTBUS B TPO(PECCHOHATIBHYIO CPENY;

YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIbHYIO U MPAKTUYECKYIO O0JacTH
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUT'aTh HOBBIE WJEH, NPEUIaraTb OPUIMHAIBHBIE MOAXOJbl U PELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabdora ¢ uHpopManHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(pOpMAIUK (TEKCTEe Y4eOHOTOo
nocoOusi, HAYYHO-TIONMYJISIPHOM JUTEeparype, OHOJIOTMUYECKUX CIOBapsSX H
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHaIM3UpPOBATH
UHGOPMAIIMIO PA3IMYHBIX BUJOB U (OPM IMPEACTABICHUS, KPUTHUECKH OLICHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMynIupoBaTh 3alpOChl U MPUMEHSTHh PA3NIUYHbIE METObl MPHU MOUCKE U



otOope Omosornueckor MHGOPMAITUU, HEOOXOIUMOM JJIs1 BBIMOJTHEHUST YUECOHBIX
3aj]ad4;

npuoOpeTaTh OMNBIT MCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO UCTIOJIb30BAHUS PA3TMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpPMY  MpEICTaBICHUS
ouonorunueckoi nupopmanuu (CXeMsbl, rpapuKu, TUarpaMMBbl, TAOJIUIIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KAueCTBE CpEJCTBa MpU paboTe C
Ouonornueckod wuHpOpMalnMeNd: TPUMEHATh XUMHUYECKHE, (U3MUecKue u
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJBI, (OpMyIbl, aOO0peBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpPEICTBA
HarJsIIHOCTH;

BJIAJCTh  HaBBIKAMHM  paclo3HaBaHUd W 3alUThl  WH(OpMaIuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMHM J1€/iCTBUSIMH:

1) o0menue:

OCYULIECTBJISATH KOMMYHUKAIIMHU BO BCEX cpepax *KU3HHU, aKTUBHO YUAaCTBOBATH
B JMAJIOTe€ WU JUCKYCCHM IO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBaTh CY>KJIEHUS OTHOCHTENIbHO BBIMIOJHEHHS NpearaeMoun
3a/layy, YYUTHIBaTh MHTEPECHI M COTJIACOBAHHOCThH MO3MUIMI JIPYTrUX YYaCTHUKOB
JUaJIOTa WM JUCKYCCHUH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLIEHHs, MOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CHUTyaluH,
YMETh CMATYATh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJIA/IETh PA3IUYHBIMM CHOCOOAMM OOIEHUS U B3aUMOJECHUCTBUS, MOHUMATH
HaMEpPEHUs JIPYTUX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeJIbHOCTh:

NOHUMATh M MCMOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAIbHON
paboThI IPH PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (DOPM B3aMMOJEHCTBUSA MPU PEILIEHUH Y4eOHOH 3aauH;

BbIOMpATh TEMAaTHKy U METOJAbl COBMECTHBIX JEHCTBUH C y4y€TOM OOIIHX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh 1I€TM  COBMECTHOW  JIeATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAWHUPOBATH JIEMCTBUS MO €€ HNOCTHXKEHMIO: COCTAaBJIATH IUIAH JEUCTBUU,
pacnpenenarb poiau ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yibTaThl



COBMECTHOU paboThI;

OLICHMBATh KA4E€CTBO CBOETO BKJIaJa M KaXJOr0 yYaCTHUKA KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeaJiaraTb HOBBIE IIPOEKTHI, OLIEHHBaTh WIAEHM C TO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh  [MO3UTUBHOE CTPAaTErMYECKOE IMOBEACHHE B Pa3JIMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHNie yHUBEPCAJbHBIMHU PEryJISTUBHBIMU IE/iCTBUSIMH:

1) camoopranu3anus:

UCIIONIb30BaTh OMOJOTHYECKHE 3HAHUS JUIS BBISIBICHUA MNpoOJIeM U UX
pEIIeHMS B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBIOMpAaTh Ha OCHOBE OHOJIOTMUECKMX 3HAHUN IIEJIEBbIE M CMBICIOBbBIC
YCTAHOBKM B CBOMX JCHCTBUSX WU MOCTYIKAaX IO OTHOILIECHHUIO K JKUBOU MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbI0 OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MMO3HABATENIbHYIO AESTEIBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BATEIIbLHOM
JEATEIIbHOCTH M )KU3HEHHBIX CUTyallUsX;

CaMOCTOATEIILHO COCTABJISITH IIJIaH PEIICHHS TPOOJIEMBI C YIETOM UMEIOITUXCSI
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JIaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pactuMpsTh paMKH y4eOHOTro MpelIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pPEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIMPOKOW HSPyIuLMU B
pa3HbIX 00JIACTSX 3HAHWM, TOCTOSHHO TOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBLI B JI€SITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HAaBBIKAMH  I[IO3HABATEIbHOW  pediekcuu  Kak  OCO3HAHUA
COBEpIIAEMbIX JECHUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBAHMM, MCHOJIb30BaTh MPUEMBI peIeKCUU NIl OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHUS;

yMEThb OIICHUBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh pPEIICHUS IO HUX
CHUKEHUIO;

NPUHUMAaTh MOTHUBBI W apryMEHThl JPYTrUX MpU aHaju3e pe3yJbTaToB
JESITENIbHOCTH;

3) npuHsiTHE CE0ST M APYTHX:



IPUHUMATH ce0sl, IOHUMAasi CBOM HEJOCTATKU U TOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apPryMEHTHl IPYrUX IIPU aHaJIu3e pe3ylbTaToB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO M MPABO JAPYTHUX HA OLUIMOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MTO3ULIUU IPYroro YesIoBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OcBoeHUs mporpammbl COO mo OHOJOTMH Ha
0a30BOM YpOBHE BKJIIOHAIOT crienupuyueckue A yueOHoro npeamera «buonorusy»
Hay4YHbIC 3HAHMSI, YMEHHUS U CIIOCOOBI IEUCTBUI MO OCBOCHUIO, MHTEPIPETALUU U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHUS U
INPUMEHEHUIO 3HAHUW B Pa3UYHBIX Y4E€OHBIX CUTyalUsX, & TaKXKE B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpeamerHble
Pe3yJIbTaThl MIPEACTABICHBI IO roJIaM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUS y4ueOHoro mpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U POJIU OMOJIOTUU B CUCTEME HAyYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpPa M HAy4YHOI'O MHMPOBO33PEHMS, O BKJIAJE POCCUICKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTMH, (PYHKIHMOHAIBHOU
TPAMOTHOCTH Y€JIOBEKa JUIsl pELIECHUS KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpPbIBATh COJAEpKaHHE OMOJIOrMUECKUX TEPMHHOB WU TOHSTHIL:
KU3Hb, KJIIETKA, OPraHu3M, MeTa001i3M (0OMEH BEIECTB U MPEBpallleHNe SJHEPTUN),
roMeoctas (caMoperyJssinusi), YypOBHEBas OpraHu3alus JKUBbIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PEMPOIYKLIHNS ), HACIEICTBEHHOCTh, I3MEHUNBOCTh, POCT U
pa3BUTHE;

YMEHHME WH3j1araTh OHOJOTHYECKHe TeopuH (KJIETOYHAs, XpOMOCOMHas,
MyTallMOHHAs, IEHTpalbHas JOrMa MOJEKyJIsapHOoi Ouonorun), 3axoHbl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 LeHTpax MHOTrooOpasus u
MPOUCXOXKIEHUSI KyIbTYpHbIX pacTenuii H. Y. BaBunosa), onpenenste rpaHUIBI KX
MPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJaJIeTh METOJAAMH HAYYHOTO TIO3HAHMS B OMOJIOTHUU: HAOIIOACHHUE U
ONMCAHUE YKUBBIX CHCTEM, IPOLIECCOB U SIBJICHUM, OpPraHU3alus U MPOBEACHUE
OMOJIOTMYECKOT 0 SKCIEPUMEHTA, BEIIBUKEHUE TUTIOTE3bI, BBISIBJICHUE 3aBUCUMOCTU
MEXIY HWCCIEAYyEeMbIMU BeJIMYMHAMHU, OOBSCHEHHUE IMOIYYEHHBIX PE3YJIbTAaTOB,
VCITOJIb30BAHHBIX HAYYHBIX IMOHATHIA, TEOPUNA U 3aKOHOB, YMEHUE JI€JIaTh BBIBObI
Ha OCHOBAHMH IOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKApHUOT U
AYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU



IPOLIECCOB: OOMEHa BEIIECTB U MPEBpAICHUS dHEPIHU B KIETKe, (pOTOCHHTE3a,
IUTACTUYECKOTO M HHEPreTHYecKoro oOMEHa, XEeMOCHMHTE3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHMS, WHIUBUAYAIbHOI'O Pa3BUTHS  OpraHU3Ma
(oHTOTCHE3);

YMEHHE NPUMEHATH MOJIyYEHHBbIE 3HAHUS AJi1 OOBSICHEHUS OMOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUM, JJISl NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: Oe30IaCHOCTH CBOErO 3J0pOBbs M 30POBBSA
OKPY>KaIOIUX JIOAEH, COOJIIOIEHUSI HOPM TPaMOTHOTO MTOBE/ICHUS B OKPY KaroIIen
IPUPOJIHON cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHIKEHUN
COBPEMEHHOU ounonorun u OMOTEXHOJIOTHIA UL PalMOHAJIBHOTO
PUPOIONOIB30BaAHNUS;

YMEHUE pelIaTh JJIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
JUTUOPUIHOE CKPEIMBAHUE, CLEMJICHHOE HACIEA0BaHUE, COCTABIATH CXEMBI
MOHOTHMOPHU/IHOTO CKpEIIMBAaHMs JJIsl MpelcKa3aHUsl HAcJIEeJOBaHMs MPU3HAKOB Y
OpPraHHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpaKTUYECKHe padoThl, COOJ0IATh
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBAaTh W MHTEPHPETUPOBATH HH(OpMALHIO
OMOJIOTMUECKOTO  COJAEpKAaHMs, BKJIIOYAIOIIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(POPMALIUU, HAYYHO-TIONYJISIPHBIE
MaTepHuaibl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEJOBAaHUN B OHOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011as1 OMOJIOTHYECKYI0 MH(DOPMAILIMIO U3 HECKOJbKUX HCTOYHHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHble pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 11
KJjlacce NOJKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJH OMOJIOTUU B CUCTEME HAYYHOIO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOIO MHPOBO33PEHMs, O BKIJIAJE POCCUICKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUU, (PYHKIIMOHAITHHOU
I'PaMOTHOCTH Y€JIOBEKa JUIsl PEIICHHUs KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COICpKAHNE OMOJIOTMUECKUX TEPMUHOB U MOHSATHI: BU/,
nomyJsiuus, TreHO(OHMA, 3BOJIOLMS, ABMXKYIIUME CHIIBI ((aKTOphI) 3BOJIOLUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BHJI000pa30BaHME, DKOJIOTMYECKUE (HAKTOpHI,
HKOCHCTEMa,  TPOIYLEHTHI, KOHCYMEHTbI, pPEIyLEHTbl, IEeNu NUTaHUs,
AKOJIOTHYECKas MUpaMua, OnoreorneHos, onocdepa;

yMEHUE H3jaratb OWOJOTHYECKHME Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUsl DHBOJIIOIMHU), 3aKOHbl W 3aKOHOMEPHOCTH



(3apoapieBoro cxoxacrea K. M. baspa, depenoBaHusi IJIaBHBIX HANpaBJICHUNA U
nyteit aBomoruu A. H. CeseprioBa, yuennst o 6mocepe B. WM. Bepnanckoro),
OTPEENSATh TPAHUIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO MO3HAHUs B OMOJIOTMH: HAOJII0IEHUE U
OMKMCAHHUE >KUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3aiusi U MpPOBEICHUE
OMOJIOTHYECKOT0 SKCIIEPUMEHTA, BBIIBUKCHHIE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMH BEIUYMHAMHU, OOBSICHEHHE IOJYYCHHBIX pPe3yJIbTaToOB,
MCIIOJIb30BAaHHBIX HAYUYHBIX MOHATHIA, TEOPUN U 3aKOHOB, YMEHUE JIeNIaTh BBIBObI
HA OCHOBAHMH TMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHUOJOTHMYECKUX
OOBEKTOB: BHJOB, TOMYJALUNA, TMPOAYLIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTeOIeHO30B W  JKOCHUCTEM, OCOOCHHOCTHM TIPOIIECCOB: HACIEICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUsl, MPUCIOCOOIIEHHOCTU
OpPraHM3MOB, JIEHCTBUSL SKOJOTMUYECKUX (DAaKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEIIECTB M TIOTOKAa DHEPIMH B HKOCHCTEMAax, aHTPOMOTEHHBIX HM3MEHEHHHA B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHUX
IIUKJIOB B Onocdepe;

YMEHHE NPUMEHATh MOJIyYEHHBbIE 3HAHUS AJi1 OOBSICHEHHS OMOJIOTHMYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATUS MPAKTUYECKUX PEIIECHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30IMacCHOCTH CBOETO 3J0pOBbs M 370POBbS
OKPY’KaIOIIUX JIOACH, COONIIOICHUSI HOPM TPaMOTHOTO TIOBE/ICHHUS B OKpPY KaroIen
IPUPOJIHON cpene, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHKEHUN
COBPEMEHHOW OMOJIOTHH JIJIs1 palliOHAILHOTO MPUPOOIOIb30BAHNUS;

YMEHHE pelIaTh dJIeMEHTapHble OMOJIOTMYECKUe 3a7aud, COCTABIATH CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCUCTEMaxX (LIeTH MUTaHUS);

YMEHUE BBINOJIHATH JIA0OPATOpPHBIE M MpaKTUYECKHe padoThl, COOII0IATh
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUECKH OLEHUBAaTh W HHTEPNPETUPOBATH HHOOPMALIHIO
OMOJIOTHYECKOTO  CO/ACPIKAHMSI, BKJIIOYAIONIYI0 TIICEBJIOHAYYHBbIC 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeAICTBa MAacCOBOW MH(MOpPMAIIMU, HAYIHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpWBaTh  IJI00aJbHBIC  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3ULUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHUS,
0000111251 OMOJIOTHYECKYIO MH(DOPMAILIMIO M3 HECKOJBKUX HCTOYHHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Nen/n | HammeHoBaHMe pa3iesioB U TeM KoanuectBo yacos DJIeKTPOHHbIE
NPOrpamMMsbI Bcero KoHTpoabHbI IIpakTnuyeckn (uudpossbie)
e padoThl e padoThlI o0pa3oBaTe/IbHbIE
pecypchbl
1 buonorus kak Hayka 2 0.5 bubnuoreka LIOK
https://m.edsoo.ru/7f41c29
2
2 JKuBbIEe CHCTEMBI 1 X OpraHHU3aIlUs 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c29
2
3 XUMHYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41c29
2
4 JKu3HenesITeIbHOCTh KIIETKU 6 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2
5 Pa3mHOXkeHNE U MHANBUYAJIBHOE Pa3BUTHE 5 1 bubnuoreka LIOK
OpPraHHU3MOB https://m.edsoo.ru/7f41c29
2
6 HacneacTBeHHOCTh ¥ HI3MEHYUBOCTH 8 15 bubmuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c29
2
7 Cenexuusi oprann3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c29
2
8 PeszepBHoe Bpemst 1 bubnmoreka [IOK

https://m.edsoo.ru/7f41c29
2
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11 KJIACC

Ne i/ HaunmeHoBaHMe pa3ies10B U TeM Konu4yecTBo 4yacoB DJIeKTPOHHbIE
NPOrpamMMsbl Bcero KoHTpoabHbI IIpakTnuyeckn (uudposrbie)
e padoThbl e padoThbI o0pa3oBartejibHbIE

pecypchbl

1 DBOIOLMOHHAS OMOJIOTHS 9 1 bubmoreka [JOK
https://m.edsoo.ru/7f4lcc7
4

2 Bo3HUKHOBEHUE U Pa3BUTHUE KU3HU HA 9 0.5 bubnuoreka LIOK

3emie https://m.edsoo.ru/7f41cc7

4

3 OpranusMel 1 OKpY>KaroIas cpeia 5 1 bubnnoreka [IOK
https://m.edsoo.ru/7f41cc7
4

4 Coo01ecTBa 1 9KOJIOTHYECKUE CHCTEMBI 9 bubmuoreka [IOK
https://m.edsoo.ru/7f41cc7
4

5 PesepBHoe Bpems 2 bubnuoreka LIOK
https://m.edsoo.ru/7f41lcc7
4

OBIIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 34 0 2.5
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YYEBHO-METO/IMYECKOE OBECNEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1) Buomnorus, 10 kiacc/ I[Naceunnk B.B., Kamenckuii A.A., Pyomnos A.M. u ap.;
[Ton penakmueii Ilaceunuka B.B. AknuonepHoe oOmiectBo «3marenbeTBo
«ITpocsemenue» - 2023r.

2) buonorus, 11 ximacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilox pen. [laceunuka B.B., Akironepnoe o6miectBo «M31atenbcTBo
«IIpocsemenue» - 2023r.

METOINYECKHUE MATEPHAJIbBI UL YYUTEJIA

[Taceunnk B. B. buonorusa. 10—11 knaccel. ba3zoBsiii ypoBeHb. [loypouHbie
pa3paboTku.: yuel. mocobue s ooiieodpazorat. opranuzamuii / B. B. [laceunux,
I'. T'. llIsemno, T. M. EdpumoBa. — 2-e¢ u3x., crep. — Mocksa : [Ipocsernienue,
2023. — 230 c. — (JIunus xu3HM).

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET

1) https://www.sbio.info/

2) https://anatomcom.ru/

3) https://www.darwinmuseum.ru/

4) https://bio.1sept.ru/

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

6) https://www.yaklass.ru/

7) https://uchi.ru/

8) http://school-collection.edu.ru



http://www.sbio.info/
http://www.darwinmuseum.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/







