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IHOACHUTEJIBHASA 3AIINCKA

ITpu paszpaboTke mporpamMmbl MO OHOJIOTHMHM TEOPETHUYECKYI0 OCHOBY MJSI ONPEAEIEHHS IIOAXOMO0B K
(opMHpOBaHUIO cojJiepkaHusl ydeOHOro mpeamera «buosjorus» cocraBuim: KoHUIENTyalbHble nosoxenus OI'OC
COO o B3anMO00YCIIOBIEHHOCTH HIEJIECH, COACPKAHNUS, PE3YIIFTATOB OOYUCHHS U TPEOOBAHHUHA K YPOBHIO IOATOTOBKH
BBIITyCKHUKOB, TOJIOKEHUS 00 O0MMX LENIX M MPHHIMNAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpemHero oomero oopazoBanus B Poccuiickoii denepaliuu, a TaKKe MOJIO0KESHUS O crienupuKe OHOIOTHH, ¢ 3HAYCHUU
B TNO3HaHMHU >KUBOM TPHPOABI M OOECleueHHH CYIECTBOBAHUs yejoBedecKoro obmectBa. CoryiacHO Ha3BaHHBIM
TIOJIOXKEHHSM, ONIPEEICHBI OCHOBHBIE (DYHKIIMH IPOTPaMMBI IO OHOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo Omomoruu Ma€r MpeAcTaBICHHUE O IeNsiX, 00 oOmieil cTparernn OOydeHUS, BOCIHTAHHUS U
pas3BUTHSL O00Yy4YalOIIMXCsl CpelcTBaMU ydeOHoro mpeamera «buoiorusi», ompeaenser o0s3aTelNbHOE NPEIMETHOE
CoJeprKaHue, ETO CTPYKTYPY, PacIpeaelieHUE 110 Pa3zieiaM U TeEMaM, PEKOMEHIYEMYO TTOCIIeI0BATEIbHOCTD H3YICHHS
y4eOHOro MaTeprala ¢ yI6TOM MEXIPEAMETHBIX ¥ BHYTPHIIPEAMETHBIX CBSI3€H, JIOTUKH 00pa30BaTENbHOTO MpoLecca,
BO3PACTHBIX OCOOCHHOCTEN 00YUYarOIUXCsl.

B mporpaMmMe mno OHONIOTMHM TaK)ke€ YUYUTHIBAIOTCS TpeOOBaHHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yiabraTaM oOydeHHs B (OpPMHPOBAaHMM OCHOBHBIX BHIOB Y4eOHO-
MMO3HABATENILHOW JESTEIbHOCTH/yUCOHBIX JCHCTBUI OOYYAIOUIMXCS IO OCBOCHHIO COJACPKaHHS OHOJIOIMYECKOTrO
00pa3oBaHusL.

B mporpamme no 6monorum (10-11 xmaccel, 6a30BBI YPOBEHB) pealH30BaH MPUHIIUI IPEEMCTBEHHOCTH B
n3ydeHun Onosoruy, Grarogapsi 4eMy B HEH IpOCMaTpHBACTCsl HANPABICHHOCTh HA PA3BUTHE 3HAHHUMH, CBSI3AHHBIX C
q)OpMI/IpOBaHI/IeM €CTCCTBCHHO-HAYYHOI'0O MHUPOBO33PCHUSA, HEHHOCTHBIX OpI/IeHTaHI/Iﬁ JIMYHOCTH, 3KOJOIM4YCCKOIo
MBIIIICHUS, TPEICTABICHUH O 3I0POBOM 00pa3e XHM3HH M OEpeXHbIM OTHOIICHHEM K OKpYXXAIoIIeH NMPHPOTHOU
cpene. IlosToMy Hapsimy ¢ M3ydeHHEM OOIIEOMOIOTHYECKUX TEOPHH, a TaKKe 3HAHMH O CTPOCHHH XKHBBIX CHCTEM
pa3sHOro paHra M CYLIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HHUX IPOLECCOB B MPOrpaMMe MO OHOJNIOTHH YIEIEHO
BHHUMaHUC HCIIOJB30BAHUIO MOJYYCHHBIX 3HAHUHU B HOBCCHHCBHOﬁ JKU3HU IJIA pCHICHUA MPUKJIaJHBIX 3aJa4, B TOM
yucie: NPOQMIAKTHKNA HACIEACTBEHHBIX 3a00JICBaHMI YeNOBEKa, MEIUKO-TEHETHYECKOTO KOHCYJIbTHPOBAHUS,
000CHOBaHHMSI DKOJIOTHUECKH LIEJIECO00pPa3HOro MOBEACHHS B OKpY’Karolled NPUPOJHON cpele, aHanu3a BIUSHHS
XO3SIHCTBEHHOH JACATCIBHOCTH YCJIOBCKAa Ha COCTOSHUEC MPHUPOJHBIX M HCKYCCTBEHHBIX 3KOCUCTEM. Ycunenue
BHUMaHHA K IPHUKIAIHOM HANpaBICHHOCTH ydeOHOro mpenmera «BHONOTHs» MPOIMKTOBAHO HEOOXOANMOCTBIO
oOecrieueHnst yCIOBHH JUIA PEICHHWs OJHOW W3 aKTyaJbHBIX 3a7ad LIKOJBHOIO OMOJOTMYECKOro oOpas3oBaHus,
KoTOpas mpeamnoiaraer GopMupoBaHue y o0ydyarouuxcs CIIOCOOHOCTH aJlaliTUPOBAThCS K M3MEHEHUSIM JIMHAMUYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTI'O MHPA.

Bronornss Ha ypoBHe cpemHero obmiero oOpa3oBaHHs 3aHMMaeT BakHoe Mecto. OHa oOecrieunBaeT
(dhopMupoBaHUe y 00YUAIOIIMXCS IPEACTABICHUIN 0 HAYYHO! KapTHHE MHPA, PACUIMPseT U 0000II1aeT 3HAHUS O JKUBOU
NpUpoJie, €€ OTIINYNTEIbHBIX MPU3HAKAX - YPOBHEBOW OPraHU3alMU U SBOJIOIMH, CO34aET YCIOBUS JUIs: MO3HAHUS
3aKOHOB JKMBOH NpHpozbl, GopmMupoBaHus (YHKIMOHAIBHOW I'PaMOTHOCTH, HAaBBIKOB 3/I0POBOTO M 0O€3011acHOTO
00pasza >KU3HM, SKOJIOTMYECKOT0 MBIIUICHNS, IECHHOCTHOTO OTHOIICHHS K >KUBOH IIPUPOJIE U YEIIOBEKY.

Bonbiioe 3HaueHre OMOIOTHS UMEET TAKXKeE JJIA pEHICHUA BOCTIUTATCIIbHBIX U Pa3BUBAIOIUX 3a/1a4 CPEAHETO
oOmero o0pa3oBaHMs, CONMANIM3AIMK oOydaromumxcs. M3ydeHue Ouosiormn oOecrieunBaeT YCIOBHS IS
(OpMHPOBaHUS MHTEIUIEKTYAIbHBIX, KOMMYHHUKAIIMOHHBIX ¥ MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPBI,
crocoOCTBYeT HMHTErpaliy OHOJIOTMYECKHX 3HAHUHA C TPEICTaBICHUSIMU W3 JPYTUX Y4eOHBIX IPEIMETOB, B
YacTHOCTH, (U3UKH, XUMHH ¥ Teorpaduu. Ha3BaHHBIE TOJOXEHHS O MpeIHA3HAYCHHH Y4eOHOro IpeamMeTa
«bronorus» cocTaBWIM OCHOBY JUIS OINpPENENeHUS MOAXOAO0B K OTOOPY M CTPYKTYPHPOBAHHIO €r0 COJICpIKaHHs,
MPE/ICTABICHHOTO B POrpaMMe 110 GHOJIOTHH.

Otr6op coxmepkanus ydeOHOTO mpeamera «buosorus» Ha 0a30BOM ypOBHE OCYIIECTBIEH C MO3UIUI
KyJIbTYpPOCOOOPa3HOTO I10/IX0/1a, B COOTBETCTBHUM C KOTOPHIM OOYdaroIuecs NODKHBI OCBOMTH 3HAHMS M YMEHWUs,
3HAYMMBbIe JUIsl (POPMUPOBAHUS 0OIIEH KyJIbTYpbI, ONpeaelsIIONIe a/IeKBaTHOE MOBE/ICHHE YeJI0BeKa B OKpY Karolen
MIPUPOIHOI cpeze, BocTpeOOBaHHBIE B TOBCEAHEBHON JKM3HM M NMPAKTHYECKON AesTeapbHOCTH. Oco00e MECTo B 3TOH
cucTeMe 3HaHUH 3aHUMAIOT 3JIEMEHTBI CO/IEPXKAHUSI, KOTOPbIE CIIYXKaT OCHOBOM AJ1st (POPMHUPOBaHUS IIPEACTABICHUH O
COBPEMEHHOW €CTEeCTBEHHO-Hay4YHOH KapTHHE MHpPa ¥ LEHHOCTHBIX OPHEHTAIMAX JMYHOCTH, CHOCOOCTBYIOIINX
ryMaHHU3aluu OHOJIOTHYECKOTO 00pa30BaHHsl.

CTpyKTypHpOBaHHE COJICpKaHUsl yueOHOro Marepuana B porpaMmme 1o OUOJIOrUH OCYLIECTBICHO C y4ETOM
MIPUOPHUTETHOTO 3HAYEHHS 3HAHNH 00 OTIMYHUTEILHBIX OCOOEHHOCTSIX )KUBOH ITPUPOJIBL, O €€ YPOBHEBOI OpTraHU3aINH
u 3BomonMu. B cooTBETCTBMHM € 3TUM B CTPYKType ydeOHOro mpenmera «bBHONOTHS» BBINENCHBI CIEAYIOIIUE
cojepkatenbHble TUHUM: «buomorus kKak Hayka. MeToxpl HaydyHOTro MO3HaHMA», «KieTka kak OHoormyeckas
cucrema», «OpraHu3m Kak Ouosiormyeckas cucrema», «CucteMa M MHOrooOpasue OpraHMYECKOro MHpay,



«OBONIOLHNSA KUBOH IPUPOIBL», «IKOCUCTEMBI U MPUCYILUE UM 3aKOHOMEPHOCTHU.

Lens n3ydenus yueoHoro npeamera «bruosorus» Ha 6a30BOM ypOBHE - OBJIaJJICHUE 00YYaIOIIMMHUCS 3HAHUAMH
0 CTPYKTYPHO-(YHKIIMOHAIbHON OPTaHU3AIMH KMBBIX CHCTEM Pa3HOTO PaHra ¥ IpHOOpEeTeHNE yMEHNH UCTIONIb30BATh
9TH 3HAHUSA AJIS TPAMOTHBIX JEUCTBUIl B OTHOIIEHUH OOBEKTOB KUBOW MPUPOIBI U PEIICHUs pa3IHMYHbIX KU3HEHHBIX
npo0JeMm.

Hoctmkenne nenn wu3ydeHus ydeOHoro mpenmera «buomorms» Ha 0a30BOM YpOBHE OOECHEUMBAETCS
pEIICHNEM CIIEIYIONINX 3aat:

OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl 3HAaHMA O OMOJIOTMYECKUX TEOpUsX, YYCHHUSAX, 3aKOHaXx,
3aKOHOMEPHOCTSIX, THIIOTE3aX, IPaBHUIIAX, CIYXKAIIUX OCHOBOW I ()OPMUPOBAHMS MPEACTABICHUH O €CTECTBEHHO-
HAyYHOW KapTHHE MHpPa, O METO/IaX HAy9HOT'O MO3HAHMUS, CTPOCHUH, MHOTOOOPa3Hu M OCOOEHHOCTSX XKHUBBIX CHCTEM
Pa3sHOro ypOBHsI OPTaHHU3aIMH, BBLIAIOIIMXCSI OTKPBITHAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B ONOJIOTHH;

(opMupoBaHHEe Yy OOY4YaIOIIMXCSl IMO3HABATEJBHBIX, MHTEJUIEKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
MIPOLIECCE aHAIN3a JAaHHBIX O MYTSIX Pa3BUTUA B OMOJIOTHH HAyYHBIX B3TJIAJ0B, HACH U MOIXO0I0B K H3YIECHHIO KHUBBIX
CHCTEM Pa3HOr0 YpOBHS OpraHU3AINH;

CTaHOBJEHUE Yy oOyd4arommxcs oOmmed KyJabTypbl, (YHKIHMOHAJIbHOW TI'DaMOTHOCTH, pa3BUTHE YMEHHUIl
OOBSICHSTB U OLICHUBATH SBJICHHS OKPYKAIOIETO MHUPA )KUBOM MPUPO/IHI HA OCHOBAHWN 3HAHWH U OTIBITA, TIOJTyYEHHBIX
IIPU MU3YYCHUN OMOJIOTHH;

(dopMupoBaHHE y OOy4YarOUIMXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHUE OHMOJIOTHYECKUX 3HAaHMH B
MIPAKTUYECKOI! esTeTbHOCTH YEJI0BEKa, PA3BUTHH COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTHH U arpoOHOTEXHOJIOTHI;

BOCIIUTAaHNE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHS YEJOBEKOM JKHBOW MPUPOJIBI, HEOOXOIMMOCTH
0epeHOTO OTHOILECHHUS K HEl, COOIOICHNS STHYECKUX HOPM IIPH MIPOBEJICHUH OMOJIOTHYECKUX HCCIIEA0BaHUIl;

OCO3HAaHHE LEHHOCTH OHMOJIOTMYECKUX 3HAHMUHM Ul TOBBILICHHUST YPOBHS 3KOJIOTHYECKOH KYJBTYpBI, IS
(hopMHPOBaHUS HAYIHOT'O MUPOBO33PEHUS;

IIPUMEHEHNE MPHOOPETEHHBIX 3HAHUM M YyMEHHH B MOBCEIHEBHOW XWM3HHU AJISI OLEHKH IOCIEICTBHN CBOCH
JIEATEILHOCTH 110 OTHOILIEHHIO K OKpY’Karolel cpejie, COOCTBEHHOMY 370pOBbIO, 000CHOBaHHE M COOJIOJICHUE MEp
MPOPUIAKTHKHN 3200JICBaHIH.

B cucreme cpemnero oOmero oOpasoBanusi «buosorms», m3ydyaemas Ha 0a30BOM YpOBHE, SIBISETCS
00s3aTeNbHBIM ~ Y4€OHBIM IIPEMETOM, BXOJSIIMM B COCTaB NpeaMeTHOH obnactH «EcTecTBEeHHO-HayuHbIE
MIPEIMETHI.

Jnst u3ydenust 6uosornn Ha 0a30BOM YpPOBHE CpeAHero odmero obpasoBaHus oTBoauTcsa 68 wacos: B 10
knacce - 34 yaca (1 gac B Hezenmo), B 11 kmacce - 34 gaca (1 wac B Hezento).



COJEP KAHUE OBYYEHMSI 10 KJIACC

Tema 1. Buosorust kak Hayka.

Buonorust kak Hayka. CBsi3b OMOJIOTHMHM C OOLIECTBEHHBIMH, TEXHHYECKMMH W JPYTHMH €CTECTBEHHBIMH
Haykamu, (rnocoduei, 3THKOM, 3cTeTHKOW U mpaBoM. Ponp OGwomoruu B GOPMHPOBaHUHM COBPEMEHHOW HAayJHOM
KapTuHBI MUpa. CucTeMa OMOTOTHIECKUX HAYK.

Mertopl MO3HAHMS KHUBOHW MPHUPOABI (HAOJIIOAEHUE, YKCIIEPUMEHT, ONHMCaHUe, U3MEPEeHHe, KiaccupuKanys,
MOJICINPOBaHME, CTaTUCTHIECKas 00padOTKa TaHHBIX).

JdeMoHcTpanum:

IToptpetsi: Y. lapsun, I'. Mennens, H. K. Konbuos, [x. Yorcon u ®@. Kpuk.

Tabmuup! u cxembl: «MeTOoIbI TO3HAHKS KUBOW TIPUPOIBI.

JlabopaTopHble U IPpaKTHYecKHe PadoThI:

[pakrrueckas padota Ne 1. «Mcnonb30BaHue pa3InuHbBIX METOAOB MPH U3YYEHHH OHOJIOTHYECKHUX 0 OBEKTOBY.

Tema 2. )KuBble cucTeMbI H HX OPTaHM3aNNs.

XKusble cucreMmbl (OMOCHCTEMBI) Kak IpeAMET u3ydeHus Ouonorumd. OTIMYMe >XHUBBIX CHUCTEM OT
HEOpraHMYECKOH NPUPOIBI.

CaoiicTBa GHocucTeM U UX pazHOoOpasue. YPOBHHM OpraHu3allMid OMOCHCTEM: MOJEKYJSIPHBIN, KIETOYHBIH,
TKaHEBBIH, OPTaHU3MEHHBIH, TOMYIAIHOHHO-BAOBOH, IKOCUCTEMHBIN (OHOTCOIICHOTHYECKHI), OMOC(HEPHBIH.

JdeMoHcTpanum:

Tabnuup! u cxembl: «OCHOBHBIE TIPH3HAKHU JKU3HUY», «Y POBHU OpraHU3aLUuH KUBOW TPHUPOIBI.

O6opynoBanue: Mozesb Mosiekyisl JJTHK.

Tema 3. XuMnuyeckuii COCTaB U CTPOEHUE KJIETKH.

XUMUYECKUH COCTaB KIETKH. XHUMHMYECKHE DJJIEMEHTBI: MAaKpO3JIEMEHThI, MHKpPOdJIeMeHTHl. Boxa u
MUHEpaJIbHbIC BEIECTBA.

@DyHKINY BOIBI 1 MUHEPAIBHBIX BEIIECTB B KiIeTKe. [lognepxanue 0CMOTHYECKOTO OanaHca.

Bbenku. CocraB m cTpoeHne OenKOB. AMHHOKHCIIOTHI - MOHOMEpHI OenkoB. He3ameHHMBIE M 3aMEHHMBIC
AMHHOKHUCIIOTBI. AMUHOKHCIOTHBIN COCTaB. YPOBHH CTPYKTYPhl OEIKOBOH MOJEKyJbl (IepBHYHAs, BTOpPHUUHAS,
TpeTHYHasi U YETBEPTUYHAS CTPYKTypa). XMMHYECKUe CBOWCTBA OenkoB. bruonoruueckue GyHKIMN OSITKOB.

®epmeHThl - Ounosormueckue Karanm3atopsl. CTpoeHHMe QepMeHTa: aKTUBHBIA LEHTp, cyOcTpaTHas
cneuduunocts. Kodepmentsr. Buramunbl. OTiuuust GepMEHTOB OT HEOPTaHUYECKUX KATaIN3aTOPOB.

VYrneBoapl: MoOHOcaxapuisl (TJIIOKO3a, pubo3a M Je30KCHprO03a), Aucaxapuibl (caxaposa, JaKTo3a) U
nosmcaxapuIs! (Kpaxmal, TIMKOTeH, [eJuTiono3a). bruonorndyeckue GyHKINH yTrieBOIOB.

Jlummuner:  tpurauuepunst, pocdonummabl, creponst. I'napodunbHO-rHIPOPOOHBIE CBOWCTBA.
buonorunueckue GpyHkimy munuaoB. CpaBHEHHE YIIIeBOJOB, OSIKOB M JIMITHIOB KaK HCTOYHUKOB JHEPTHH.

Hyxnennossie kucnotsr: JJHK 1 PHK. Hykieotu st - MOHOMEpBI HYKJIEHHOBEIX KHCIOT. CTpoeHne U (yHKIIHA
JHK. Crpoenue un pynknun PHK. Buget PHK. AT®: cTtpoenue u pyHKINH.

IMutonorus - Hayka o kinerke. Kimetounas Teopus - mpumep B3aUMOICHCTBUS HIeH M (akTOB B HAYYHOM
MO3HAHUHU. MeTO/bI H3YUEHUs KIETKH.

Knerka kak memoctHast kmBast cucrema. OOmIye NpU3HAKM KIETOK: 3aMKHYTas HapykHas MeMOpaHa,
mouekyibl JIHK kak reHeTnueckuii anmapar, cucreMa CuHTe3a Oenka.

THumbI KIETOK: SyKapHOTHIECKask U MpokapuoTHdeckas. OCOOEHHOCTH CTPOCHUS MPOKAPHOTHIECKON KIIETKH.
Knerounas crenka 6akrepuii. CTpoeHHE SyKaprOoTHUECKOH KJIeTKH. OCHOBHBIE OTIMYUS PACTUTEILHOM, )KUBOTHON U
TpUOHOHN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK - KIETOYHAs CTEHKA, TJIMKOKAIHUKC, WX (QyHKIuH. [lrasmarmgeckas
MeMOpaHa, e€ cBoiictBa u ¢yHkuuu. lluromnasma u e€ opranouasl. OnHOMeMOpaHHbIe opraHous! kinetku: DIIC,
anmapart ['oapmxu, au3ocoMbl. [1onyaBTOHOMHBIE OPraHOWAB! KIETKH: MUTOXOHAPUH, MaacTuAbl. IIpoucxoxaeHue
MHUTOXOHIpHHA W TutacTuh. Buasl mimactua. HememOpaHHBIE OpraHOWIBI KIIETKH: PHOOCOMBI, KIETOYHBIA IEHTD,
HEHTPHONH, PECHUYKH, KXTYTHKHA. D yHKIINHN OPraHOUI0B KIETKH. BKITIoYeHusI.

SAnpo - perynstopHblii HeHTp kieTku. CTpoeHMe sapa: sjepHas 000JI0YKa, Kapuorula3ma, XpOMAaTHH,
SAPBILIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIIETKE.

JlemoHCcTpanuu:

Ioptpertsr: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M. Yunkusc, P.
®panknun, K. M. bap.

Juarpammsl: «PacripenencHue XMMHYECKUX 3IEMEHTOB B HEKHBOH Ipupoze», «PacrpeneiaeHne XUMIUECKUX
SJIEMEHTOB B JKUBOU PUPOAE».



Tabmuupbl 1 cxemsl: «llepuonuueckas TabiauIa XUMHYECKHX JJIEMEHTOB», «CTPOCHHE MOJEKYJBl BOIBIY,
«brocunre3 Oenka», «CtpoeHue Mosekynasl Oenka», «Ctpoenue ¢epmenta», «HykinennoBble kucnotsl. JTHK»,
«Ctpoenne monekynsl ATD», «CtpoeHne 3yKapHOTHIECKON KIeTKN», «CTpoeHHe KUBOTHOH KIETKI», «CTpoeHne
pacTuTenbHON KIeTKH», «CTpoeHHe NpOKapUOTHYECKOM KineTkm», «CTpoeHue sapa KIEeTKH», «YTIEBOABI,
«JIunmuapi».

O6opynoBaHHe: CBETOBOM MHKPOCKOI, OOOpPYIOBaHWE [UIA NPOBEACHUS HAOMIONCHUN, W3MEPEeHUH,
9KCIIEPUMEHTOB, MUKPOTIPETIAPAThl PACTUTENBHBIX, JKHBOTHBIX U OaKTEpPHAIBHBIX KIETOK.

JlaGopaTopHble M IpaKkTHYecKUue PadoThI:

JlabopatopHnas pabota Ne 1. «/3yueHne kaTaTUTHISCKON aKTHBHOCTH (DepMEHTOB (HA TIPUMEpPE aMIIa3bl HITH
KaTajasbl)y.

Jlabopatopnast pabora Ne 2. «l3ydyeHHe CTpOEHHS KIETOK DPACTCHHUH, >KUBOTHBIX M OaKTepui mOx
MHUKpPOCKOIIOM Ha F'OTOBBIX MUKpPOIIpENnapaTax 1 UX OMHCaHUE».

Tema 4. ’Ku3HeesiTeILHOCTh KI€TKH.

OOMeH BelecTB, WK MeTaboJIu3M. ACCUMMITALUS (TTaCTHYECKUI 0OMEH) U TUCCUMUIISIMS (9HEPTeTHYECKUH
00MEH) - IB€ CTOPOHBI €MHOTO MpoIiecca MeTadoau3Ma. Poib 3aKOHOB COXpaHEeHHUs BELECTB U 3HEPTUH B IOHUMaHUU
MeTaboI3Ma.

Tumsr obOMeHa BemiecTB: aBTOTpO(HBI U rereporpodHbd. Pomb (epmMeHTOB B OOMEHE BEIIECTB H
MPEBPAICHUN 3HEPTUH B KIIETKE.

®otocuntes. CperoBas u TemHOBas (a3sl (QorocuHTe3a. Peakuun QortocunTesa. DdheKTHBHOCTH
(orocunTe3a. 3HaUeHHE (POTOCHHTE3A IS JKU3HM Ha 3emule. BiusiHue ycnmoBuil cpeabl Ha OTOCHHTE3 M CHOCOOBI
MOBBIIICHHS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX pacTCHUH.

XemocuHTe3. XeMOCHHTE3UpYIolIne OakTepruu. 3HaueHHEe XeMOCHHTE3a JUIs )KU3HH Ha 3eMIle.

OHepreTndeckuil oOMeH B KieTke. PaciieruieHue BEHIECTB, BBIACICHHE M aKKyMYyJIHPOBaHHE SHEPTUH B
KJIeTKe. OTambl 3HepreTuyeckoro obmena. I'nmkonus. Bpoxenme m ero Buasl. KuciopomHoe okucienne, Win
ki1eToyHoe apixanue. OxuciaurenbHoe hochopunupoBanne. IHHEKTUBHOCTD IHEPIETUUECKOI0 0OMEHa.

Peakunu matpuaaoro cuHTe3a. ['enerndyeckas nHpopmanus u JJHK. Peanmnzamus reaerndeckoit nHpopMaim
B KJIeTKe. ['eHeTHUeckmii Ko u ero cBoicTBa. Tpanckpunuus - MmatpuaHbiii cuaTe3 PHK. Tpancmanus - OnocuHTes
Oenka. Dramnbl TpaHcasauuu. KoaupoBanre aMuHOKUCIIOT. Ponb pubocom B OnocuHTe3e Oelka.

Hexnetounbie GopMbl ku3HK - BUpYChl. McTopust otkpeitust Bupycos (/1. WM. MBaHoBckuit). OcobeHHOCTH
CTPOEHHMS 1 KM3HEHHOTO IMKJA BUPYCOB. bakTeprodarnu. bosiesnn pacteHnii, >XUBOTHBIX W YeJIOBEKa, BHI3bIBACMBbIC
BuUpycamu. Bupyc nmmynonedummra genosexa (B1Y) - Bo3oyaurens CIIM/{a. O6paTHas TpaHCKpHUILIKS, peBepTa3a u
uHTerpasa. [IpodunakTruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUH.

JdeMoHcTpanum:

Ioptpetsr: H. K. Konwuos, /1. Y. UBanosckui, K. A. Tumupsizes.

Tabmupr 1 cxembl: «Tumbl nmuTaHus», «MeTtabomm3my, «MUTOXOHIPUSY, «DHEPTETHUESCKUA OOMEHY,
«Xnoporutacty, «®otocunres», «Ctpoenue JHK», «CTpoeHne m (QpyHKIHOHHpOBaHHE TeHay», «CHHTE3 Oelkay,
«[enernueckuit xom», «Bupyce», «bakrepmodarm», «CtpoeHume u Ku3HeHHBIH 1wk Bupyca CIIH/a,
bakrepuodaray, «Permkanus JJHK».

Ob6opynoBanue: mopenu-anunkain «Yasoenue JJHK u tpanckpunuusy, «brnocuntes 6enkay, «CTpoeHue
KIIETKW», Mozeb cTpyKTypsl JJHK.

Tema 5. PazMHoOKeHHe M HHANBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kietounblii WK, WIM KU3HEHHBIH 1MWK kieTkn. WMHTepdaza m muto3. Ilpomecchl, mporekamomue B
unTep¢asze. Permmkanus - peakuus matpuuHoro cunresa JIHK. Crpoenue xpomocom. XpomMocoMHbIH Habop -
KapuoTurn. JIMIUIOMIHBIA M TAIUIOWAHBIH XPOMOCOMHBIE HaOOpbel. Xpomaruiasl. Lluronorndeckue OCHOBBI
Pa3sMHOXKEHHUS ¥ WHAWBUIYAIBHOTO Pa3BUTHS OPTaHH3MOB.

Henenne knerkm - muro3. Cramgum mwurosa. [Iporecchl, MpoucxXofdmiue Ha pasHBIX CTaausAX MHTO3a.
Bbuonoruueckuit cMbIc MUTO3A.

IIporpammupyemast ruOenb KIETKH - aronTo3.

DopMBI pa3MHOXKEHHSI OPraHU3MOB: Oecronoe u 1mojioBoe. Buier Gecronoro pa3MHOXKEHUS: AeJICHUE HaIBOE,
MOYKOBaHWE OJHO- W MHOTOKIETOYHBIX, CIIOPOOOpa30BaHKME, BEreTaTHMBHOE pasMHOXeHHe. lckyccTBeHHOe
KJIOHUPOBaHHE OPTaHU3MOB, €70 3HaYEHUE ISl CENEKIHH.

[TosoBoe pa3MHOXeHHE, €r0 OTIHYHS 0T OECIOIIOoro.

Meito3. Craauu meiiosa. IIpoueccsl, npoucxosimue Ha cTaausx Menosa. I[loBegenne xpoMocoMm B MeHo3e.
Kpoccunrosep. buonorundeckuit cMbIca ¥ 3HaUeHUE Melo3a.

I'amerorenes - mporecc 0Opa3oBaHMS IIOJIOBBIX KIETOK y XHBOTHBIX. [lOJIOBBIEC JKENE3bI: CEMEHHHUKH M
smaHUKA. OOpa3oBaHWe W Pa3BUTHE ITOJOBBIX KJIETOK - TaMmeT (CIiepMaTo30u, SHIEKIEeTKa) - cliepMaToreHe3 W



oBoreHes. OcoOOEHHOCTH CTPOCHHUS SIMLEKIICTOK U criepMaTro3onnoB. Omionorsopenue. [lapreHorenes.

WunuBuayansHoe pa3BuTHe (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHE (IMOpHOreHe3). DTanbl SMOPHOHAIBHOTO
Pa3BUTHS y TIO3BOHOYHBIX )KUBOTHBIX: IPOOIEHNE, TacTpyIAnus, opranorenes. [loctamOpuonansHoe pa3sutHe. THITBI
MOCTAMOPHOHAIBHOTO Pa3BUTHA: NpsAMOe, HempsiMoe (IMYMHOYHOE). BimsHue cpenbl Ha pa3BUTHE OPraHM3MOB,
(baxTOpHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct u pazBuTne pacternii. OHTOTeHE3 IIBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTAINN Pa3BUTHSL.

JdeMoHcTpanum:

Tabmuubl n cxembl: «DOpMBI Pa3MHOXKEHHS OPraHU3MOBY», «JIBOIHOE OIJIOJOTBOPEHHE Y IBETKOBBIX
pacteHmit», «BereraTuBHOE pa3MHOXKEHHE pacTeHHUIY, «Jlenenne kieTkn 6akrepuin», «CTpoeHHe MOJIOBEIX KIETOK,
«Ctpoenne xpoMocomsbl», «Knerounsnii mukim», «Pemmkamus JHK», «Murtos3y, «Metio3y, «[Ipsmoe u Hempsimoe
pa3BuTHe», «l'aMeToreHes y MICKOMUTAIOIIUX U YeI0BeKay, «OCHOBHBIE CTaJUH OHTOTCHE3aY.

OOopynoBaHue: MHKPOCKOIN, MHUKporpenaparsl «CrepMaTo30Mabl  MIICKOIHTAIOMIEeroy», <« SIhnekieTka
MIIEKOIHUTaronero», «KapuoknHes B KJI€TKax KOpeNIKa JdyKa», MArHUTHAs MOJENb-aNIUIMKanus «/lenenne KIeTkny,
mozens JIHK, Mmonens MeTadazHON XpOMOCOMBEI.

JlaGopaTopHble M IpaKkTHYecKue padoThI:

JlabopatopHast pabdota Ne 3. «HaOmromenme MuTO3a B KJIETKaxX KOHYMKAa KOpENIKa JyKa Ha TOTOBBIX
MUKpOIpenapaTax».

Jlabopatopnast padota Ne 4. «/3ydeHne cTpoeHHUs MOJOBBIX KJIETOK Ha TOTOBBIX MHKPOIPENaparaxy.

Tema 6. HacjieACTBEHHOCTh U H3MEHYHMBOCTh OPraHN3MOB.

IIpeamer u 3agaun reneTuku. Vicropus pa3BUTHS TeHETHUKH. POJb IIUTONOTMH M SMOPHOJIOTHH B CTAHOBJICHUH
TeHeTUKU. Bkian poccuiCKUX U 3apyOeXHBIX y4EHBIX B  Pa3BUTHE TEHETHUKH. METOAbl T'€HETHKU
(rubpumonoruueckuii, IUTOTEHETUYECKUH, MOJEKYJIIpHO-TeHeTHuecKuil). OCHOBHBIE T'CHETHYECKHE MOHATHSL.
I'eneTnueckas cHMBOIIMKA, HCIOIb3yeMasi B CXEMaxX CKpPEIUBaHHMI.

3aKOHOMEPHOCTH HacJIeJOBaHHs IIPU3HAKOB, ycTaHOBICHHBIE I'. MenaeneM. MoHOrHOpHIHOE CKpEIMBAHHE.
3akoH enuHO-00pa3usi THOPUI0B MEPBOTro MOKOoJIeHUs. [IpaBuiao TOMUHUPOBaHUs. 3aKOH paclICIUICHHs TPU3HAKOB.
I'unmotesa unctoTel raMet. [loTHOE ¥ HEMOIHOE JOMUHHPOBAHUE.

JurubpunHoe ckpelmuBaHUE. 3aKOH HE3aBUCHMOTO HACIIEOBaHMS IPU3HAKOB. L{nTOreHETHUECKHE OCHOBEHI
JUTHOPUIHOTO CKpEeLIMBaHus. AHAIU3UpYIOLee CKpenuBanue. Vcob30Banie aHaTM3UPYIOIEr0 CKPEIUBaHMUS IS
OTIpeieNeH s TeHOTHIA 0COOH.

CrermieHHOe HacienoBaHWe INpu3HakoB. Pabora T. MopraHa mno CLEIJICHHOMY HAcJIEIOBaHUIO T'€HOB.
Hapymienne crienieHns TeHOB B pe3yiIbTaTe KpPOCCHHIOBEpa.

XpOMOCOMHas TeOpHUs HACIECICTBEHHOCTH. | eHeTHIeCKne KapThl.

I'enetnka noma. XpoMOCOMHOE OINpeeNeHe Moa. AYTOCOMBI U NOJIOBBIE XPOMOCOMBI. 'oMOraMeTHble U
rereporaMeTHble opranu3Mel. HacnenoBaHue NpU3HAKOB, CLEMIIEHHBIX C MOJOM.

W3menunBocT. Buapl W3MEHUMBOCTH: HEHACIEJICTBEHHass W  HacleACTBeHHas. Pomp cpeapl B
HEHACJIe/ICTBEHHON M3MEHYMBOCTH. XapaKTepUCTHKa MOIM(UKAIMOHHONW W3MEHYMBOCTH. BapuannoHHBIN psng n
BapHanuoHHas kpuBas. Hopma peaknum npusHaka. KonndecTBeHHblE M KadeCTBEHHBIE NPU3HAKKM M HMX HOpMa
peakiuu. CBoiicTBa MOIU(DUKAIMOHHON N3MEHUYNBOCTH.

HacnencTBeHHast, WiiM TeHOTUITMYECKAs, K3MEHUNBOCTh. KOMOMHATHBHAS N3MEHUYMBOCTh. MeHO03 U TOJIOBOM
Ipolecce - 0CHOBAa KOMOMHATHBHON M3MEHYNBOCTH. MyTallmoHHast ©3MEHYMBOCTh. Kitaccnpukanus MyTaluii: reHHbIe,
XPOMOCOMHBIE, TeHOMHBIe. YacToTa 1 Ipu4nHBl MyTanuid. MyrareHHbe (akTopbl. 3aKOH TOMOJIOTHYECKUX PSAZOB B
HacyecTBeHHOM n3MeHuuBoctd H. Y. BaBuioga.

BresnepHast HaclIeICTBEHHOCTh U U3MEHUUBOCTb.

I'enetuka uenoseka. Kapuotun uenmoBeka. OCHOBHBIE METOABI I€HETUKM 4YEJIOBEKA: TI'€HEAJIOTHYECKHUH,
OJIN3HETIOBBIN, ITUTOTCHETUYECKNH, OMOXUMHUYECKHHA, MOJEKyIsIpHO-reHeTHnueckuil. COBpEeMEHHOE OIpeaeleHue
TEHOTHUIIA: [IOJHOIC€HOMHOE CEKBEHHPOBAHME, TIE€HOTHIIMPOBaHME, B TOM uucie ¢ nomoupro III[P-ananuza.
HacnencrBennsle 3a0osieBaHus 4eJIOBEKa: TeHHbIE OOJIE3HU, OOJNE3HU C HAcJeICTBEHHOH IPEapacIoioXeHHOCTHIO,
xpomocoMHbIe Oone3Hn. ComaTtndeckne W TeHepaTHBHbIE MyTaruu. CTBOJOBBIE KJIETKH. [IpHHIWIBI 340pPOBOTO
o0Opa3a >KM3HH, IWArHOCTHKW, NPOQHIAKTHKHA ¥ JICYEHUS TeHeTHYeCcKHX Oone3Hed. Menuko-reHeTHIecKoe
KOHCYJIbTUPOBaHME. 3HAUEHHE MEIUIIMHCKONW FeHETHKH B NPEAOTBPALIEHUH U JICYUSHUN FeHeTHIeCKnX 3a001eBaHui
YeloBeKa.

JdemoHcTpanum:

Hoprpetsr: T'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodeer-Pecorckuii, H. U.
Basuuos.

Tabmuue! u cxemsl: « MOHOTHOPUAHOE CKPEIIMBAHNE U €TO IUTOTCHETHYECKAs! OCHOBAY, «3aKOH PaCICTIICHUS
M €T0 LIUTOTEHETHUYECKas OCHOBa», «3aKOH YHCTOTHI ramer», «JurnbpuaHoe ckpeuiusaHue», «llutomormueckue



OCHOBBI JMIMOPHUIIHOTO CKpeluBaHusy», «Meio3», «BzaumoneicTBue anjeiabHbIX I'eHOB», «I eHeTHYecKnue KapThl
pacTeHHi, KUBOTHBIX U YeJOBeKay, «['eHeTuka momua», «3aKOHOMEPHOCTH HAClENOBaHMS, CLEMICHHOTO C MOJIOM»,
«KapuoTunbsl delmoBeKa W KHMBOTHBIX», «Buapl wusMeHunmBocTH», «MoanpuKannoHHAas HW3MEHUYHUBOCTDHY,
«Hacnenosanue pesyc-dakropay, «['eHeTnKa rpynn KpoBu», «MyTalOHHas U3MEHYHBOCTH.

O6opynoBanue: Mojenu-anmiukanuu «MoHOrnOpuIHOe ckpenuBaHue», «HemomHoe TOMUHHUpPOBaHUEY,
«durubpunHoe ckpenmBaHue», «llepekpécT XpoMocoMm», MHUKPOCKON M MHKpompemapaT «/lposoduna» (Hopwma,
MyTaIu (OpMBI KPBUIBEB U OKPACKH Tela), Tepbapuii «['opoX IOCEBHON.

JlaGopaTopHble M IpaKkTHYecKUue PadoThI:

Jlabopatoprast pabota Ne 5. «3ydeHne pe3yabTaTOB MOHOTHOPHIHOTO M JUTHOPHIHOTO CKPEIIMBAaHUS Y
Jp0o30¢ Bl HA TOTOBBIX MHKPOIIPEIapaTax».

JlabopatopHnast padota Ne 6. «M3ydeHre MOAN(PHUKALMOHHON U3MEHYHMBOCTH, IIOCTPOCHUE BapUAIOHHOTO
psifa ¥ BapualMOHHOM KPUBOI.

JlabopatopHnas pabota Ne 7. « AHanmu3 MyTamuii y 1po30QrIsl Ha TOTOBBIX MHKPOTIPEIapaTaxy.

[pakrrueckas padora Ne 2. «CocraBiieHHE U aHAIN3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHMH.

Cenekuus Kak HayKa U Ipolecc. 3apoKIeHHUe CeIeKIIMU U fomecTukanus. Yuenue H. M. BaBuioBa o uentpax
MPOUCXOXKACHHUS U MHOT000pa3nsl KyJIbTypHBIX pacTeHHH. LIEHTpBI MPONUCXOKAEHHUS NOMAIIHUX XHUBOTHBIX. CopT,
opoja, IMTaMM.

CoBpeMeHHbIE METO/bI CeNeKIMH. MaccoBbli M HMHIMBUAYaJbHBIH OTOOPHI B CENEKLUUH PAaCTCHU H
KHUBOTHBIX. OILlIEHKa 3KcTephepa. bimskopoiacTBeHHOE ckpemiuBaHue - MHOpuanHr. Yncras muaus. CKpermnBaHnue
YUCTBIX JMHUHA. ['ereposuc, wnm rubpunaHas cuina. HepoacTBeHHoe ckpelinBanue - ayTOpuauHr. OTnanéHHas
rubpuauzanus U e€ ycmexu. McKyCCTBEHHBIM MyTareHe3 M IOJyYCHHME MOJUILIOUIOB. JIOCTHXKEHHS CEeNeKLIUU
pacTeHHi, >)KUBOTHBIX 1 MUKPOOPIaHU3MOB.

BroTexHoMOTHA Kak OTpacie MpOoW3BOACTBA. ['eHHAst HHKEeHepHs. DTarbl co3nanus pekomonHanTHo# JJHK n
TpPaHCTeHHBIX oOpraHu3MmoB. Kiertounas wumxeHepus. KierouHsle KyJnbTypbl. MUKpPOKIOHAJIBHOE DPAa3MHOXKEHHE
pactennil. KitoHnpoBaHye BBICOKOIMPOAYKTHBHBIX CEIbCKOX03AHCTBEHHBIX OPTAaHU3MOB. DKOJIIOTUYECKUE U ITHUECKHUE
npo6usiembl. 'MO - reHeTH4ecKd MOIM(UIIPOBAHHBIE OPTraHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kaprneuenko, M. ®. I1saHoB.

Tabmuupr u cxembl: kapta «LIeHTpBI MPOMCXOXXIAEHUSI 1 MHOTOOOpa3us KyJbTYPHBIX pacTeHHi», «[lopomsr
JIOMAIIHUX )KUBOTHBIX», «COpTa KyJIbTYpPHBIX pacTeHuii», «Ornanénnas rudpuauzanusy», «PadoTsl akagemuka M. .
WeanoBa», «[lomumnonaus», «OObeKThl OuoTexHONOTHUNY, «KiIeTouHble KyIabTyphl ¥ KIOHHPOBAaHHEY,
«KoHCTpyHpOBaHHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHne: MyJSDKH TIJI0I0B U KOPHEIUIOZOB JTUKUX (OPM U KYJIBTYPHBIX COPTOB PAacTeHUH, repOapuii
«CenbCKOXO03SIMCTBEHHBIE PACTEHUS.

JlaGopaTopHble U IpaKTHYecKUe padoThI:

Okckypensi «OCHOBHBIE METOABI M JOCTIDKEHHS CEJICKIIMM PACTEHUH M KMBOTHBIX (HAa CEJICKIMOHHYIO
CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIH Y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHMBEPCUTETA WM HAYIHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoIOnIMOHHAS 0MOJIOTHS.
IIpeanoceiki BOZHUKHOBEHUS HBOJIONMOHHONW TEOPUH. DBOIIONMOHHAS TEOpHUS U €€ MeCTO B OHMOJIOTHH.
BrmsiHue 3BOMONIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CeuzerenbctBa  3Bojouuu.  IlaneoHTonoruueckue:  MOCIENOBATENIbHOCTh — MOSIBICHHUS  BHJIOB B
MAJICOHTOJIOTMYECKON JIETOITUCH, TIepexoIHble Gpopmbl. broreorpaduveckue: cXoacTBO U paznuuue GayH u ¢iop
MaTEPHUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHEe: CXOJCTBA W pPa3indyusi SMOPHOHOB Pa3HBIX BHIOB TO3BOHOYHBIX. CpaBHHUTEIHHO-
AHATOMHYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHBIC, PYJAUMEHTAPHBIC OPTaHbl, aTABU3MBL. MOJICKYISIPHO OMOXUMHUYECCKHE:
CXOJICTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OIMYECKUX MTyTeH Y BCEX OpraHU3MOB.

Opomtornonnas Teopus Y. [lapsuna. IIpennmochUlKM BO3HUKHOBEHHS JapBUHU3MA. JIBWKYIIHE CHIIBI
SBOJIIOIUK BUAOB 10 [lapBuHY (M30BITOYHOE Pa3MHOKEHHC IPH OrPAHHYCHHOCTH PECYpPCOB, HEOIpecIEHHAs
W3MEHYUBOCTh, 00pH0a 3a CYIIECTBOBAHUE, CCTECTBCHHBIN 0TOOP).

Cunrerndeckas Teopus dBosrorun (CTD) u €€ OCHOBHBIE TTOJOXKESHHSI.



Muxpossomronus. Ilonynsuus kak eAMHULA BUJA U BOTIOLHU.

Jemwxymue cuibl (pakTopbl) 3BOJIOIMU BHIAOB B INpHpojae. MyTalMOHHBIH mpolecc M KOMOMHATHBHAS
M3MEHYNBOCTb. IlomynaoHHbIe BOTHBI U Apeti¢ reHoB. M3omsinus u Murpanus.

EcrectBenHbIl 0TOOD - HanpaBIsoMuii (hakTop 3BoOIMK. POPMBI €CTECTBEHHOTO 0TOOpA.

[IprcniocoOneHHOCTh OPraHU3MOB Kak pe3yJbTaT 3BOJIONMHU. [IpuMepsl mpuCIocoOneHuid y OpraHu3MOB.
Apomopdho356I ¥ HARO-aTaIITaIHH.

Bun m BugooOpaszoBanme. Kpurepmm Buma. OcHoBHbIE (OopMBI BHIO0Opa3oBaHUS: Teorpaduyeckoe,
3KOJIOTUYECKOE.

Makpossomonus. PopMbl  3BomonMU: (GHICTHYECKas, OUBEPreHTHAs, KOHBEPIeHTHAas, MNapaulesbHas.
HeoOpaTtumMocTs 3BOITIOINHL.

IIpoucxoxxaeHne oT HecHeNMaIM3UPOBAHHBIX MpeakoB. [Iporpeccupyromas crenuanusanys. AJanTUBHAs
panuanus.

JdeMoHcTpanum:

IToptpertst: K. JIunnei, XK. b. Jlamapk, U. Hapsus, B. O. Kosanesckuii, K. M. Bap, 3. I'exkens, . Mrosnep,
A. H. Cesep1ios.

Tabmuuer u cxemsl: «Pa3BUTHE OPraHMYECKOTO MHpa Ha 3emiie», «3apOoAbIIIH MTO3BOHOYHBIX XKHBOTHBIXY,
«Apxeonrtepukcy, «Dopmbl O0OppOBI 3a cymiecTBOBaHHE», «EcTecTBeHHBIH 0TOOp», «MHOroobpasme CopToB
pacrenuit», «MHoroodpasue nopoj KuBoTHbIXY», «[lonmynsaunn», «MyTauroHHass U3MEHYHUBOCTBY, «ApoMop(ho3bI»,
«Manoanantarmuny, «O06mas AereHepanusy, «JBIKyI#e CHUIbl 3BOOINN», «KapTa-cxema MapuIpyTa myTemeCcTBHS
Y. Jlapsuna», «boppba 3a cymectBoBaHmMe», «lIpucnocobneHHOCTs —OpraHM3MoBy», «I'eorpaduueckoe
BUJ1000pa3oBaHue», «DKOJIOTUIECKOE BUI000pa30BaHHE.

O6opynoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPACKU, HAOOD IJIOA0B M CEMSH, KOJIICKIIUA
«[Iprumeps! 3aIUTHBIX MPHUCHIOCOOICHUH Y )KUBOTHBIX», MOAETbh «OCHOBHBIC HANPABICHHS 3BONIOLUNY», 00BEMHAS
MoJenb «CTpoeHHe TOJIOBHOIO MO3ra M0O3BOHOYHBIX .

buoreorpaduueckas kapra Mupa, KoywteKuust «PopMbl COXpaHHOCTH MCKOTIAEMBIX KHBOTHBIX U PACTEHUI»,
MoJenb anmiaukanus «Ilepekpéct xpoMocom», BiIaXKHbIE Ipenapatsl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE IATYIIKIY,
MHKporpenapar «/po3odnray» (Hopma, MyTanun GOpMbI KPEIIHEB U OKPACKH TEIA).

JlabopaTopHble U MPaKTHYecKHe padoThI:

JlaGopatopnast padota Ne 1. «CpaBHeHHe BUIOB 11O MOP(HOJIOTHIECKOMY KPUTEPHION.

JlabopaTopnast padota Ne 2. «Onmcanue nprucrocoOIEHHOCTH OpraHu3Ma M €€ OTHOCHTEIIFHOTO XapaKTepay.

Tema 2. Bo3HHKHOBeHHUe U Pa3BUTHE KU3HU Ha 3em.Jie.

JloHay4HbIe TpEACTaBIEHUS O 3apOKACHUH KM3HU. HaydHble rHIOTEe3hI BOSHUKHOBEHHUS XKM3HM Ha 3eMIe:
abuoreHes M TaHCIEpMHUs. XHMHUUYECKas OHBONIONMA. AOHOTEHHBIH CHHTE3 OPraHWYeCKHMX BEUIECTB W3
HEOpraHMYECKHX. DKCIIEPUMEHTAIILHOE MOATBEPKICHHE XMMUYECKOH 3Booy. HauansHble 3Tansl OMOJIOTHYECKOH
sBomrorny. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYP M BOSHMKHOBEHHE NMPOTOKJIETKH. [lepBrie
KJIIETKH U UX 3Boionus. QOpMHUPOBAHUE OCHOBHBIX IPYIII KHUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emse mo spam u nepuoaaMm. Karapxeill. Apxeiickas M NpOTEpO30HCKas 3pBbI.
[Taneo3oiickass spa u e€ MEepHOAbl: KeMOPUHCKHIA, OPJAOBUKCKHH, CHIIYPUHCKHIA, TEBOHCKUN, KAMEHHOYTOJbHBIH,
NEPMCKUIL.

Me3o3olickas 5pa U €€ nepuoibl: TPHACOBBIH, IOPCKUI, MEJIIOBOI.

Kaiino3otlickas 3pa 1 e€ nepuo/ipl: ajaeoreHOBbIN, HEOT€HOBBIM, aHTPOIOT€HOBBIN.

XapakTeprucTHKa KIMMaTa W TEOJOTMYEeCKHX IporeccoB. OCHOBHBIE 3Talbl 3BOJIOLUUH PACTUTEIBHOTO H
JKMBOTHOT'O MHpa. ApoMop¢o3bl y pacTeHHH M KMBOTHBIX. [losiBIEeHWe, pacuBET W BBHIMHUPAHHE TPYII >KHUBBIX
OpPraHU3MOB.

CurcremMa OpraHn4ecKoro Mupa Kak OTpaxeHne BOJIOIIH. OCHOBHBIE CHCTEMaTHUECKUE TPYIIITBI OPTaHU3MOB.

OBoONNS YenoBeKa. AHTPONOJIOTHS KaKk Hayka. Pa3BUTHE TpencTaBleHHH O NMPOMCXOKACHUHU YeIIOBEKa.
Metozas! nzyuenust anrponorese3a. CxoACTBa U pa3InyMs YEIOBEKa U KUBOTHBIX. CHCTEMaTHYECKOE IMOJIOKEHHE
YeJIoBeKa.

Jwxymme cunsl ((pakTopel) aHTpomoreHeza. HacieacTBeHHAas H3MEHYMBOCTH M €CTECTBEHHBIH OTOOpP.
OO1mecTBeHHBIH 00pa3 )KU3HH, H3TOTOBJIEHHE OPYAUI TPy/la, MBIIUICHHUE, PEUb.

OcCHOBHBIE CTaAUM W BETBM OHBOIIOLMM 4YeJIOBEKa: aBcTpanonureku, UYenosek ymensidd, UYemosek
npamoxonsamuii, YenoBek HeaHaepTanbckuil, YenoBek pa3zymublii. Haxonku uckomaeMmblX OCTaTKOB, BpeMs
CYIIIECTBOBaHUS, 00JIaCTh paclpoCTpaHeHUs], 00bEM IrOJIOBHOTO M0O3ra, 00pa3 >KH3HH, OPY/IHs.

Yenoseueckne pacbl. OCHOBHBIE OOJIBIIME pachkl: €BpONEOMAHAs (eBpasuiickas), Herpo-aBCTPAIOUIHAS
(’kBaTOopUaNbHAS), MOHTOJIOMAHAS (a3WaTCKO-aMepuKaHCKas). YepThl MNPHUCIIOCOOICHHOCTH TIpEJCTaBUTENCH
YeJI0BEYECKUX Pac K YCIIOBHAM CylIecTBOBaHMA. EMMHCTBO yenmoBeueckux pac. Kpuruka pacusma.



JlemoHCcTpanuu:

IToptpetsr: @. Penn, JI. lactep, A. U. Onapun, C. Munep, I'. FOpu, Y. [lapBus.

Tabmuer u  cxemsl: «BosaukHOBeHMe CONHEYHOH cHCTEMBI», «Pa3BUTHE OpPraHHYECKOTO MHpPay,
«PactutenbHast knetka», <«JKuBoTHas knerka», «[Ipokapmormueckas kietka», «CoBpeMeHHas —cHcTeMa
OpraHu4eckoro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS YENOBEKa M YeIOBEKOOOPA3HBIX 00E3bsHY,
«OCHOBHbIE MECTa NaJCOHTOJOTMYECKHX HAXOJOK IPEIKOB COBPEMEHHOTO YEIOBEKa», «JlpeBHEHIINE IIOAN»,
«/peBHue moau», «IlepBble COBpEMEHHBIE JIIOANY», «HeI0BEUECKUE pach».

Ob6opynoBanne: wmyisbku  «I[IpoucxoxkaeHne uenoBeka» (OIOCTBI  aBCTPalONUTEKa, NUTEKAHTPOIIA,
HeaHJepTalblla, KPOMAaHBOHIIA), CIENKH N H300pakKeHHSI KaMCHHBIX OPYAHH NEpBOOBITHOrO YeJoBeKa (KaMHH-
Yommepsl, pyomina, ckpebia), TeoXpoHOJOorHdeckas TaOmuma, KowieKmusa «DopMBI COXPaHHOCTH HMCKOIMAeMbIX
JKMBOTHBIX U PACTCHUIN.

JlaGopaTopHble n MpaKTHYeCKHe PadoThI:

IIpaxTrdeckas pabora Ne 1. «/3yueHre HCKOTTaeMBIX OCTATKOB PACTEHUH 1 )KHBOTHBIX B KOJUICKITHIX .

OKkckypensi «DBONIOLUS OPraHUYEcKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WIIM KpaeBeT4eCKHUi
My3ei).

Tema 3. OpranusMbl M OKpPYKaOIAas cpeaa.

DKoorHs Kak HayKa. 3a/ladu M pasJelisl 3KOJIOrHH. MeTo bl 3KOJIOTHYECKHUX UCCIIEJOBAaHHH. DKOJIOTHYECKOE
MHPOBO33PEHHE COBPEMEHHOTO YeNIOBEKa.

Cpe[[]:-l O6I/ITaHI/I§I OpraHM3MOB: BOJHas1, HA3CMHO-BO3AylIIHAasA, TOYBECHHAA, BHYTPUOPraHU3MEHHAas.

Okonorndeckue (aktopel. Kimaccupukanms skosormdecknx (akTopoB: aOMOTHYECKHE, OMOTHYECKHE U
aHTpornoreHHsle. JlelcTBre IKOIOrHIeCKUX (PaKTOPOB Ha OPTraHU3MBbI.

Abuoruueckue (pakTopbl: CBET, TEMIEpaTypa, BlaXHOCTh. Doronepuoansm. [IpucnocobiaeHust opraHu3MoB K
JIeHcTBHIO abMoTHYIECKUX (hakTOpoB. brosornyeckne puTMsl.

Buotnueckue ¢akTopsl. Buabl OnoTHYecKnX B3aMMOAEHCTBHUIL: KOHKYPEHIIMS, XUITHUIECTBO, CHMONO3 H €T0
tdopmbr. [lapasutusm, Koomeparys, MyTyaJln3M, KOMMEHCAIN3M (KBapTHPAHCTBO, HAXJICOHUYECTBO). AMEHCAIIN3M,
HeWTpanu3M. 3HaueHHne OMOTHYECKNX B3aUMOCHCTBIH ATl CYILIECTBOBAHHS OPTaHU3MOB B IIPUPOIHBIX COOOMIECTBAX.

OKOJIOTHYECKNE XapaKTEPUCTHUKHU MOy, OCHOBHbIE MTOKA3aTEIH MOMYJIAIUH: YHCIEHHOCTD, INIOTHOCTD,
pPOX1aeMOCTb, CMEPTHOCTD, IPUPOCT, MUTpaliud. JIuHaMHUKa YUCIIEHHOCTHU MOMYJIALMU U €€ peryJisiusl.

JdemoHcTpanum:

Hoptpetsr: A. I'ymbomsar, K. ®. Pynse, D. ['ekkens.

Tabnuupl u cxemsl: kaprta «IIpupoaHbie 30HbI 3eMin», «Cpelbl 0OMTaHUsS] OPraHU3MOBY, «DoTonepUoI3MY,
«[Tomynsiunu», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH NOMYJIALUH UHDY30puu-Tydeapkny, «[TumeBble emnu.

JlaGopaTopHble H IpaKTHYecKHe padoThI:

JlabopaTopnast pabota Ne 3. «Mop¢onornieckre 0COOEHHOCTH paCTEHUH U3 Pa3HBIX MECT OOUTAHUSY.

JlaGopatophast padoTa Ne 4. «BiusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

IpakTryeckas padora Ne 2. «[1ocUET MIOTHOCTH MOIYIISAUN Pa3HBIX BUIOB PACTCHUN.

Tema 4. Coo0miecTBa U IKOJIOTHYECKHE CHCTEMBI.

Coo0uiecTBo OpraHu3MoB - OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBAsI, NPOCTPAHCTBEHHAs, TpoduuecKas
(rmmmeBast). Bunesr-nomuaanTel. CBs3u B OMoLIEHO3€.

Okonorndeckne cucTeMbl (3kocucteMsl). Ilonarne o6 skocucreme M OunoreoneHose. DyHKIMOHATBHBIE
KOMITIOHCHTBI 3KOCHUCTEMBI: MPOAYHEHTBI, KOHCYMCHTBI, PCAYUCHTHI. prTOBOpOT BEHICCTB M IIOTOK DJHCPIHUU B
skocucteme. Tpodudeckne (MUIIEBbIE) YPOBHU 3KocucTeMbl. [lumeBbie nenmu u cetn. OCHOBHBIE MOKAa3aTEeNH
9KOCUCTEMBI: OromMacca, MPOAYKIH. DKOJIOTHUECKHE TMPaMU/Ibl: IPOIYKIIMH, YUCICHHOCTH, Onomacchl. CBolcTBa
9KOCUCTEM: YCTOWYNBOCTD, CAMOPETYJIALUS, pa3BuTHe. CyKIeccHs.

IIpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTEMAa XBOWHOTO MIIH IIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE YKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. buojormyeckoe u XO035SHCTBEHHOE
3HaYCHHE arpOIKOCUCTEM U YPOOIKOCHCTEM.

Bropasnoobpasue kak ¢akTop ycToHuuBocTH dKocucTeM. CoxpaHeHHE OHOJIOTHUECKOTO pa3sHOOOpas3us Ha
3emue.

VYuenne B. 1. Bepnanckoro o 6nocdepe. I'panuiisl, cocraB u crpykrypa onochepsl. JKuBoe BeniectBo u ero
¢ynkun. OcobenHocTn 6rocdepsl Kak TI00aBHOI SKOCHCTEeMBl. JJMHaMIdeckoe paBHOBECHE M 0OpaTHast CBsI3b B
o6uocdepe.

KpyroBopots! BemecTB 1 OMOre0XMMHUECKHE IIUKIIBI 3JIEMEHTOB (Yriieposa, a30Ta). 30HaJIbHOCTh OHOChEpHI.
OCHOBHBIC OMOMBI CYIIIH.

UYenosedecTBo B O6uochepe 3emiin. AHTPOITOTEHHBIE M3MeHeHUs1 B Onochepe. [mobanbHbIE dKOIOTHICCKHE
MPOOIIEMEI.



CocyuiecTBOBaHHE NpUpPOABLl U deioBedecTBa. CoxpaHeHHe OMOpa3sHOOOpa3usi Kak OCHOBA YCTOWYHMBOCTH
6nocteprl. OcHOBa palMOHAIBLHOTO YIPABICHUS NPHPOAHBIMH pecypcaMH M HMX HCIHOJb30BaHUE. JlOCTHXKEHUsS
OHMOJIOTHH U OXpaHa MPUPOIHL.

JdemoncTpanum:

TToptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. U. BepHanckuii.

Tabmmier 1 cxemsl: «[lummeBsie enmy», «bHOIIEHO3: cocTaB U CTPYKTypay, «[IpupoaHpie coobmecTBay, «Lemmn
MUTaHUSI», «OKOJOTMYecKas mmpamungay, «bmocdepa u demoBek», «IKocHCTEMa IMHPOKOIMCTBEHHOTO JECay,
«DKocucTeMa XBOHHOT o0 Jieca», «bruoneHo3 Bogoémar, «ArpoueHosy, «IIpumepHbIe aHTPOIOTEHHBIE BO3AECHCTBHS Ha
npupoay», «BakHen e NCTOUHIKY 3arps3HEHUS BO3yXa U TPYHTOBBIX BO/I», «[louBa - BayKHEWIIIAast COCTaBIIAIONIAS
omocdeprr», «PakTopsl aerpamanui mouBy», «l[lapHUKOBBI 3PdexT», «DaKTOPH PaTHOAKTHBHOTO 3arps3HEHUS
ouocheprr», «OOMmEAas cTpykTypa Ouocheps», «PacmpocTpaHeHue xu3Hu B Omocdepe», «O30HOBBIA IKpaH
ouochepr», «Kpyroopor yriepoaa B 6uocdepe», «KpyroBopot azora B IpUpoOIe».

ObopynoBanue: Moaenb-amuInKanus «Tumuaaeie OHOIEHO3B», Tepbapuii «PacTHTENbHBIE COOOIIECTBAY,
koyuiekimu «buonieHo3», «BpeauTtenn BaXKHEHIIMX CEIBCKOXO3SIMCTBEHHBIX KYJIBTYp», repOapuu M KOJUICKIIUU
pacTeHH M XUBOTHBIX, NPHHAUIEKALINE K Pa3HBIM 3KOJOTMYECKHM TpyIlmaMm oJHoro Buna, KpacHas kHHTa
Poccuiickoit @eneparun, n300paKeHHST OXPAHIEMBIX BUIOB PACTCHUH U KUBOTHBIX.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 110 BMOJIOTYM HA BA3OBOM YPOBHE
CPEJJHEI'O OBIIIETI'O OBPA3OBAHI A

Coraacao ®I'OC COO, ycraHaBimmBaioTcst TpeOOBaHUS K Pe3yabTaTaM OCBOCHHUS 00yUAIOIIUMHUCS IIPOTpaMM
cpenHero oomero o6pa3oBaHusL: JINYHOCTHEIM, METAIIPEAMETHBIM H IIPEAMETHBIM.

JIMIHOCTHBIE PE3YJIBTATBI

B cTpykType NHUYHOCTHBIX pE3yJNbTaTOB OCBOEHHUS mpeaMmera «bHOIOrHA» BbIIENEHBl CIEAYIOLIHe
COCTaBJIAIOLINE: OCO3HaHUE OOYYAIOIIUMHUCS POCCHUICKON TpaKIaHCKOM HISHTHYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH W CaMOOMNPEACICHUIO, HAIMYME MOTHBALMM K OOYy4YeHHI0 Ounoioruw,
I[eJICHATIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M HCTOPUYECKHX
TpaauLH pa3BUTHUsI ONOJIOTUUECKOTO 3HAHNUS, TOTOBHOCTh ¥ CIIOCOOHOCTB 00y4arouXcsl pyKOBOJICTBOBATHCS B CBOEH
JEATCIIBPHOCTH [I€HHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKaMHM, TPHUCYIIMMH CHCTEME OHOJIOTHYECKOTO 00pa3oBaHMS,
HaJIMYHE 3KOJIOTHYECKOTO MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBHUTH LIEIH U CTPOUTH KU3HEHHBIC TUIaHBL.

JImuHOCTHBIE pe3yNbTaThl OCBOGHUS TpeaMeTa «buoJOTHs» HOCTHraroTcs B €JUHCTBE Yy4eOHOH U
BOCIIMTATEIbHONH JEATEIBHOCTH B COOTBETCTBHM C TPAAWLHOHHBIMH POCCHHCKHMH COLMOKYJIBTYPHBIMH,
UCTOPHYECKUMH W TyXOBHO-HPABCTBEHHBIMH LEHHOCTSIMM, NPHHATHIMH B OOILIECTBE NpPAaBWIAMH M HOPMaMH
MOBEJICHUS U CHOCOOCTBYIOT IpOIlecCaM CaMOIIO3HaHMSA, CAMOBOCIIUTAHUS U CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEH
MO3ULIUHU JTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K 3aKOHY U IIPABOMOPSAKY, UEJIOBEKY TpyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)XK€HHS, OCPE)KHOTO OTHOLICHHUS K KyJbTYpPHOMY HACJIEAWIO M TPaJWIMAM MHOTOHAIMOHAIBHOTO
Hapoga Poccuiickoit @denepanuu, npupoae U OKpyXxarolien cpese.

JIu4HOCTHBIE pPE3yNbTaThl OCBOCHHUSI yueOHOro mpeaMera «bHoJorus» IOJDKHBI OTpakaTh FOTOBHOCTH U
CIIOCOOHOCTHh OOYYAIOIMXCSI PyKOBOJCTBOBAaThCS C(HOPMHUPOBAHHON BHYTPCHHEH IO3UIMEH JIMYHOCTH, CHCTEMOH
[IEHHOCTHBIX OPWEHTAlNi, MO3UTHBHBIX BHYTPEHHHX YOC)KIEHHH, COOTBETCTBYIOIIMX TPaJUIMOHHBIM LEHHOCTIM
pOCCHICKOTo 001IeCTBa, PACIIUPEHUE YXM3HEHHOTO OIBITA U OIBITA JAESTEILHOCTH B IPOLIECCE pean3aliii OCHOBHBIX
HaIpaBJIeHUI BOCIUTATEIbHOM IESTEIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpaxkgaHCKoOro BOCHIHUTAHUS:

Cc(OPMUPOBAHHOCTh TPAKAAHCKOI TMO3UIMU OOY4YaroIlerocs Kak aKTUBHOTO M OTBETCTBEHHOIO 4JIeHa
poccuiickoro o6mecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IPaB U 003aHHOCTEH, yBa)KEHHE 3aKOHA U ITPABOIIOPSIIKA;

TOTOBHOCTB K COBMECTHOW TBOPUECKOH IESATEINLHOCTH ITPH CO3JIaHUH YIEOHBIX IIPOSKTOB, PEIICHUN yIeOHbIX U
MO3HABATEJIFHBIX 3314, BHITOJTHEHUH ONOJIOTHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIIPEAEIATh COOCTBEHHYIO IMO3HMIHUIO 0 OTHOIICHHWIO K SIBJICHUSIM COBPEMCHHOW JKU3HH U
0OBSCHATE €€;

YMEHHE YYMTBIBATH B CBOMX JICHCTBHAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS IIOJEH C
pa3HBIMH YOeXKIEHUSIMHU, KyJIbTYPHBIMH IIECHHOCTSMH M COLMAIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIECCE COBMECTHOTO BBHINOJHEHHS YUEOHBIX, IO3HABAaTEIBHBIX W
HCCIIeI0BATEIbCKHUX 3a/1a4, YBAKUTEILHOTO OTHOIIECHHS K MHEHHIO OIIMIOHEHTOB MPH 00CYKICHUH CIIOPHBIX BOIIPOCOB
OHMOJIOTHYECKOTO COMIEPIKAHUS;

TOTOBHOCTb K T'YMaHHTapHOU U BOJOHTEPCKON AEATENBHOCTY;

2) NMaTPHOTHYECKOTr0 BOCTIMTAHMSI:

c(hOPMHUPOBAHHOCTh POCCUHCKON TpakTaHCKON MAEHTHYHOCTH, ITATPHOTH3MA, YBAKEHUS K CBOEMY Hapoxy,
YyBCTBAa OTBETCTBEHHOCTHU nepe] PoanHoM, ropaocTu 3a cBoil kpaid, cBoro PonuHy, CBOM SI3BIK U KyIbTYPY, IPOILIOE U
HACTOsII[€e MHOTOHAIIMOHANILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K IPUPOTHOMY HACIEIHIO M MaMSATHUKAM IIPUPOIBI, TOCTIKEeHNAIM Poccun B Hayke,
HCKYCCTBE, CIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OIIGHMBATh BKJIAJ POCCHMCKHMX YUYEHBIX B CTaHOBJICHHE M pa3BUTHE OWOJIOTHH, MOHUMaHHS
3HaYeHMs1 OMOJIOTHH B TIO3HAHUM 3aKOHOB IIPUPOJIBI, B )KU3HHU YEJIOBEKa M COBPEMEHHOTO O0IIECTBa;

uperHas yoex1€HHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTS 32 €r0 Cyab0y;

3) AyXOBHO-HPABCTBEHHOTO BOCIIHTAHMSI:

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCUIICKOr0 HAPO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEACHNUS;

CIIOCOOHOCTh OLIEHWBATh CHUTYalMI0 M NPUHMMATh OCO3HAHHBIC PEIICHMS, OPUEHTHPYACh HAa MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;



OCO3HaHME JINYHOTO BKJI/1a B IOCTPOSHHUE YCTOWYHMBOTO Oy IylIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM DPOIMUTEISIM, CO3JaHUIO CEMbH HAa OCHOBE OCO3HAHHOTO TPHHATUS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH C TPAAULMSIMH HapooB Poccuu;

4) >cTEeTHYeCKOro BOCTIUTAHMA:

ICTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYast 3CTETHKY ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TpyZia, OOIECTBEHHBIX OTHOLICHHH;

MOHMMaHKE SMOILOHATIBHOTO BO3JCHCTBHS KUBOM NPHUPOBI U €€ LIEHHOCTH;

TOTOBHOCTb K CAaMOBBIPAXXEHUIO B Pa3HBIX BHJAaX HUCKYCCTBA, CTPEMIICHUE IPOSIBIATh Ka4eCTBA TBOPUECKON
JIUIHOCTH;

5) <¢usnyeckoro BocnUTaHUs, (OPMHPOBAHUA KYJBLTYPbl 3/10POBbSi M  3MOLUOHAJIBLHOIO
O6naromoJiyqus:

NOHMMaHKWE ¥ pealn3anus 3J0poBOro M Oe3omacHoro oOpasa >KM3HHM (340pOBOE IHUTaHHE, COONIOICHUE
TUTHEHUYECKUX MPaBMI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHATHH W OTIBIXA, PETyNApHas (uzndeckas
AKTHBHOCTH), OEpEXKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (H3MYECKOMY U
NICUXUYECKOMY 370POBBIO;

MOHMMaHKE IIEHHOCTH NPaBHJ MHAMBUAYAIHHOTO M KOJUIEKTHBHOTO O€30IIaCHOTO MOBEACHHS B CHUTYAIHX,
YTPO’KAIOUINX 3I0POBBIO M )KU3HH JTIOJEH;

OCO3HaHHE MMOCJICCTBUI U HEMPHUATHSI BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS alIKOTOJIsl, HAPKOTUKOB, KYPEHHS);

6) TpPyI0BOro BOCIIMTAHMA:

TOTOBHOCTB K TPYZly, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TpyAOItooue;

TOTOBHOCTh K AKTHBHOM JAEATEIIEHOCTH TEXHOJOTHUECKOW M COLMAIbHOW HAMpaBJICHHOCTH, CHOCOOHOCTh
WHUIIUHUPOBATD, IJIAHUPOBATHL U CAMOCTOATE/IbHO BBITNIOJIHATH TaKyI0 ACATCIbHOCTD,

MHTEpEeC K PasIuIHbIM cepaM mpodeccHOHaIbHON AEATEIBHOCTH, YMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynmymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HHU;

7) 3K0J0rH4ecKOro BOCIIMTAHMS:

9KOJIOTHYECKH Ieeco00pa3Hoe OTHOIICHWE K MNPUPOJE KaK WCTOYHHKY JKM3HM Ha 3emile, OCHOBE e&
CyIIECTBOBAHHUS;

MOBBIIIEHHUE YPOBHS HKOJIOTMUECKON KYIbTYpPhL: IPHOOPETEHNE OMbITa INITAHUPOBAHUS MOCTYIIKOB U OIIEHKH UX
BO3MOJKHBIX TIOCIIEJICTBHH ISl OKPY>KAIOIEH Cpebl;

0CO3HaHME TI00aTFHOTO XapaKTepa HKOJIOTHYECKUX MPo0IeM U IMyTel UX pelieHus;

CIOCOOHOCTh HCIONIB30BaTh MpHOOpeTaeMble NMPH H3yYeHHH OWOJOTMM 3HAHHWA M yMEHHS MpPHU pEIIeHUH
npoOJieM, CBS3aHHBIX C PalMOHAILHBIM IPHPOAOIONIB30BAHUEM (COOJIO/ICHHE TPABUJ ITOBEJICHHUS B NPHPOE,
HaIpaBJIeHHBIX Ha COXpPaHEHNE PAaBHOBECHS B IKOCHCTEMaX, OXpaHy BHJOB, 9KOCHUCTEM, Onocepsl);

AKTUBHOE HENPUATUE JEHUCTBUM, MPUHOCALIUMX BpEJ OKPYXalollel INpUPOAHON cpele, YyMEHHE
MPOTHO3UPOBATh HEOIATONPHUSITHBIC 3KOJIOTHYECKHE IOCIEICTBHS NPEANPUHIMACMbIX JACHCTBUI M IIPEAOTBPAIIATh
UX;

HaJIM4Yue€ pPa3BUTOr0 DJSKOJOTHYCCKOTO MBIIIJICHUA, 9KOJIOTHYECKOM KYyJbTYpbI, ONbITa JACATCIbHOCTU
9KOJOTHYECKOMN HalpaBJICHHOCTH, YMCHHA PYKOBOACTBOBATHCA HWMHU B HO3HaBaTeJ’IBHOﬁ, KOMMyHHKaTHBHOfI n
COIIMAIBHON TPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOH AEATETHHOCTH HKOJIOTHUECKOH HalpaBJIeHHOCTH;

8) LeHHOCTH HAYYHOIO NMO3HAHUSA:

c(hOPMHUPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Pa3BHTHS HAyKH U
OOIIECTBEHHONW NPAKTHKH, OCHOBAaHHOI'O Ha JHaiore KyJbTyp, CIHOCOOCTBYIOIIErO OCO3HAaHHIO CBOEr0 MeCTa B
HOJMKYJIBTYPHOM MUPE;

COBEPHICHCTBOBAHUEC SI3BIKOBOM M YUTATEIIHCKOM KYJbTYpPbI KaK CPEICTBA BSaHMOHeﬁCTBHH MEXIY JTIOJbMU U
TMMO3HAaHUA MHPa,

NOHMMaHKWEe cHenu(puKy OWOJOTMM KaK HayKH, OCO3HaHHMsi €€ ponu B (OPMHUPOBAHMM PalMOHAILHOTO
HaYy4YHOI'0 MBINIJICHUA, CO3MaHUN ICJIOCTHOrO MPECIACTABICHUSA 00 OKpYyXKaromieM MHUPE KaKk O €AMHCTBE MPUPOIBI,
YelloBeKa M 00IIecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pemeHHH MPOoOJieM COXpaHEHUS MPUPOIHOTO
paBHOBeECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTMH JJISI COBPEMEHHOW LMBHMIIM3ALMM: OOECIEYeHHs] HOBOTO YPOBHS
pa3sBUTHA MEIWIMHBI, CO3/aHHE IEPCIEKTUBHBIX OHWOTEXHOJIOTHH, CIIOCOOHBIX pEIIaTh pPecypcHBIE MPOOIEMBI
pa3BUTHS YeIOBEUECTBA, MOMCKA Iy TeH BBIX0/1a N3 TII00ABHBIX 3KOJIOTHYECKUX IPo0IieM U obecrieueHus mepexoia K
YCTOWYHMBOMY Pa3BUTHIO, PalMOHAILHOMY HCIOJIB30BAHUIO IPHPOAHBIX PECYpcoB U (OPMHPOBAHMIO HOBBIX
CTaH/apTOB KNU3HH;

3aMHTEPECOBAHHOCTh B IOJIYYEHHM OHOJIOTHYECKMX 3HAHMI B LENAX MOBBIMICHHUSA OOIMIEH KyIbTypHl,



CCTECTBCHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTh (PYHKIMOHAIBHON TPaMOTHOCTH OOYYarOIIMXCs,
hopMupyeMoii mpu u3yueHUH OHOJIOTHY;

MOHUMAaHWE CYIIHOCTH METOJOB IIO3HAHWS, WCIIONB3YeMbIX B ECTECTBCHHBIX HayKaxX, CHOCOOHOCTH
HCIIOJIb30BaTh MOJTYYaeMbIC 3HAHUS JIS aHAJIN3a U O0BACHCHHUS SBICHUNA OKPYXKAIOMIETO MUPA U MPOUCXOISIIUX B HEM
W3MEHCHUM, YMEHUE JeTaTh 000CHOBAHHbBIC 3aKIIIOYCHHS Ha OCHOBE HayUHBIX ()aKTOB M UMCIOIUXCS TAHHBIX C IIETHI0
MIOJTY9IEHHUS TOCTOBEPHBIX BEIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIIFHO HCIIONB30BaTh OMOJIOTHYECKHUE 3HAHWS IS PEIICHHs MpoOJieM B peanbHBIX
JKU3HCHHBIX CHTYAaIUAX;

0CO3HaHHE [IEHHOCTH HAyYHOH JEATENFHOCTH, TOTOBHOCTD OCYIIECTBIISITH MMPOSKTHYIO U UCCIIEIOBATEIbCKYIO
JIeSTeTFHOCTh WHAWBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTBH M CIIOCOOHOCTBH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BAHUIO, K AKTUBHOMY TOITYYCHHUIO
HOBBIX 3HAHHI MO0 OMOJIOTUHU B COOTBETCTBUH C )KU3HEHHBIMU MOTPEOHOCTAMMU.

METAIIPEAMETHBIE PE3YJIbTATHI

MeranpenMeTHble pe3yiabTaThl OCBOCHHUS ydeOHOro mpeaMera «bHONOTUS» BKIIOYAIOT: 3HAYUMBIC IS
(hopMHpOBaHUST MUPOBO33PEHUS 00YJAIOMNXCSA MEKANCIMIUIMHAPHBIE (MEXIPEIMETHBIC) OOIIEHAYIHbIE TTOHSTHS,
OTpaXKaloINe IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpa M CHENU(HUKY METOIOB IIO3HAHUS, WCIONB3YEMBIX B
€CTECTBEHHBIX HayKax (BEIECTBO, DHEPrus, sBICHUE, MPOLECC, CHCTeMa, HAay4HBbIH (akKT, MPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIEI0BaHNE, HAOIIOACHUE, H3MEPEHHE, SKCTIEPUMEHT U IPYTHX), YHUBEPCATbHBIE
yueOHbIE aedcTBUS (TTO3HABATENbHBIC, KOMMYHHKAaTHBHBIC, DETyJSITHBHBIC), oOecreunBaromme (HpopMHpOBaHKE
(YyHKIMOHAJIBHOW T'PaMOTHOCTH W COLMAJIbHOW KOMIIETCHIIMM OOYyYaloUIMXCs, CIIOCOOHOCTh OOy4YarouIuxcs
UCIIOJIb30BaTh OCBOCHHBIE MEKANCIUIUIMHAPHBIC, MUPOBO33PEHYECKHIE 3HAHUS U YHUBEPCAIbHBIE YUeOHbIE ICHCTBHA
B TI03HABATEIHLHON M COLMATIBHON TPaKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OCBOECHHS IIPOrpaMMBI CPEeTHET0 00111ero 00pa30BaHus JODKHBI OTPAXKaTh:

OgJ1aieHNe YHUBEPCAJIBHBIMH Y4eOHBIMH IIO3HABATEJIBHBIMH A€ CTBUSIMH:

1) 0a3oBble Jornyeckme AeiCcTBUA:

CaMOCTOATENHHO (DOPMYJINPOBATH U aKTYaJIM3UPOBATh NPOOJIEMY, pacCMaTPUBAThL €€ BCECTOPOHHE;

WCIIONIB30BaTh NPH OCBOEHHM 3HAHUHM NPHUEMBI JOTMYECKOTO MBIIIJICHUS (aHanW3a, CHHTE3a, CPaBHEHUS,
Ki1accudukanuu, 0000IIeH sT), pACKPBIBATh CMBICI OMOJIOTUYECKHUX TTOHATHI (BBIACIATh UX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBATh CBSI3H C IPYTUMH HOHATHSIMN);

OTIpeNIeNATh LIeJH JIeATeIbHOCTH, 3a/1aBasi MapaMeTphl M KPUTEPUH UX JOCTIKEHHS, COOTHOCUTH PE3yJIbTaThI
JIESITETIBHOCTH C TTOCTABICHHBIMHU IETISIMH;

MCIIOJIb30BaTh OMOJIOrMYECKUE MOHTHS Il 00BsSCHEHHS (DaKTOB U SBICHUH >KHUBOM MPUPOJIBI;

CTPOUTBD JIOTHUECKHE PacCy>kKAeHUS (MHAYKTHBHBIC, IeyKTHBHBIE, IT0 AHAJIOTUH), BHISIBISTH 3aKOHOMEPHOCTH
U IPOTUBOPEUNS B paCCMaTPUBAEMBIX SBJICHUAX, (POPMYIHPOBATH BHIBOIBI U 3aKITIOUCHHUS,;

NPUMEHSTh CXEMHO-MOJICJIBHBIE CPEJICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3ed W OTHOIICHHH B
M3y4aeMbIX OMOJIOTHMYECKHMX OOBEKTaX, a TaKXKe IPOTHUBOPEYMil pPasHOro pOJa, BBIABICHHBIX B Pa3IMYHBIX
MH(OPMALIMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh TJIAH pelIeHUs IpoOIeMbl C YIETOM aHATIH3a UMEIOIINXCA MaTepHaIbHBIX M HEeMaTepHaIbHbBIX
pecypcos;

BHOCHUTH KOPPEKTHBHI B JESITEIBHOCTH, OIEHHBATH COOTBETCTBHE PE3YJIFTATOB IIEISAM, OLIEHWBATH PHUCKH
MMOCICACTBHUM ACITCIHHOCTH;

KOOPJMHUPOBAaTh W BBINOJNHATH Pa0OOTy B YCIOBHSX PEAIBHOTO, BUPTYAIBHOTO M KOMOMHHPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHHUE NPU PEIICHUH KU3HEHHBIX IPOOIIeM.

2) 0a3oBble HCCIEN0BATEILCKHE TEHCTBHS:

BJIaJIeTh HaBBbIKAMM Y4eOHO-MCCIEOBATEIbCKOW M TPOEKTHOH AeATENbHOCTH, HaBBIKAMH pa3pelIeHUs
mpo6JeM, CIIOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITIOMCKY METO/OB PEIICHHS MPAaKTHYECKHX 3a/1ad,
MPUMEHEHUIO PAa3TMYHBIX METOOB MTO3HAHUS,

WCTIONIb30BaTh Pa3lIMYHbIE BHIBI ACATEILHOCTH TIO TOJIYYEHHIO HOBOTO 3HAHMSA, €r0 WHTEPIPETAINH,
npeoOpa3oBaHUI0 M IPUMCHEHUIO B YYEOHBIX CHUTYAlHSX, B TOM YHCJIC IPH CO3AAHUU yYEOHBIX M COIMAIHHBIX
MIPOEKTOB;

(hopMupOBaTh HAYYHBIH THII MBIIUICHWS, BIAaJeTh HAYYHON TEPMUHOJOTHEH, KITIOYEBBIMH TOHATHAMHU H



METOJIaMHU;
CTaBUTPH U HOPMYIIMPOBATH COOCTBEHHBIE 331241 B 00pa30BaTEILHOM AEATEIBHOCTH U )KU3HEHHBIX CUTYaIHSIX;
BBIABJIATH NPUYNHHO-CIICACTBCHHBIC CBS3M M aKTyalIM3MPOBATh 3a7ady, BBIABUIaTh THIOTE3y €€ pPEIICHMS,

HaXOAMTh apryMEHTHI JUIS J0Ka3aTeIbCTBA CBOMX YTBEPKACHHH, 3a/1aBaTh MapaMeTphbl U KPUTEPUU PELICHHUS;
aHAIM3MPOBATh IIOJIyYEHHBIE B XOJE pEUICHUS 3aJadd pe3yibTaTbl, KPUTHYECKH OLIEHHBaTh WX

JOCTOBEPHOCTB, IPOTHO3UPOBATH N3MCHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHUTYalUsIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

OCYILIECTBIISITH LIEJICHANIPABICHHBIH MMOUCK MEPEeHOCa CPEACTB U CIOCOOOB NEHCTBUS B MPO(ECCHOHATBHYIO
cpeay;

YMETb EPECHOCHUTH 3HAHMS B TO3HABATEIBHYIO U IIPAKTHUECKYIO 00IACTH KU3HEAESITEIbHOCTH;

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTelf;

BBIJIBUI'aTh HOBBIE HJIEH, Tpe/ularaTh OPUIMHAIBHBIC MOAXOABI M PEUICHHs, CTaBUTh MPOOJIEMBl M 33/1a4H,
JOIYCKAFOIIHE allbTEPHATHBHBIC PEIICHUSL.

3) pa6ora c undopmanmeii:

OPHEHTHPOBATHLCS B PA3IMYHBIX UCTOYHUKAX WH(OpManuu (TeKkcTe yq4eOHOTo mocoOusl, HayYHO-TIOMYJIIPHON
IuTepaTtype, OHMOJNIOTHYECKHMX CIIOBAapsIX M CHPaBOYHMKAaX, KOMIBIOTEPHBIX 0a3zax JHaHHBIX, B IIHTepHeTe),
aHATM3MPOBATh MH(POPMALIMIO PA3IMYHEIX BUIOB M (POPM NpeCTaBICHNS, KDUTHIECKH OLIEHUBATH €€ IOCTOBEPHOCTD
Y HEIIPOTHBOPEYHBOCTD;

(opMynUpoBaTh 3ampochl U NPUMEHSTH pa3lMyHbIE METOIBl IPH IOMCKE M OTOOpe OMOJIOTHUECKOM
nH(popManuy, HeOOXOIUMOM IS BBITOTHEHNUS y4eOHBIX 3a/1a4;

NpUoOpeTaTh OMBIT MCHOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH, COBEPILIEHCTBOBATH
KyJIbTYpYy aKTHBHOTO HCIIOJIb30BaHUsI PA3JIMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOATENBHO BBHIOWPATh ONTHMAIbHYIO (OpMY IpeAcTaBICHUS OHoIOrnmiyeckod mHpopmanuu (CXemsl,
rpaduKy, THarpaMMBbl, TaOJIUIB], PUCYHKH H IPYTOL);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEJCTBA IPH paboTe ¢ OHONOrHuecKoil nHpOpMaIueil: MPUMEHSITh
XUMHUYECKHE, (HU3MYECKHe M MaTeMaTHYeCKHe 3HAKM M CHUMBOJIBI, (OpPMYIbl, abOpeBHaTypy, HOMEHKIATYpY,
HCTIONB30BaTh U IPe00Pa30BhIBATH 3HAKOBO-CHUMBOINYECKUE CPEACTBA HATIAHOCTH;

BJIaJIeTh HaBBIKAMH PACIIO3HABAHUS U 3aIUTH MHPOPMAIMU, HHPOPMAIMOHHOM 6€301aCHOCTH JIMUHOCTH.

OBgJjiaieHne yHUBEPCAJbHBIMH KOMMYHHKATHBHBIMH J€iiCTBUSIMU:

1) ooOmenne:

OCYILIECTBIISITH KOMMYHHKAILIMK BO BCeX cdepax KHU3HU, aKTUBHO Y4aCTBOBATh B JMAaJOTe WIIM AUCKYCCHH IO
cyliecTBy oOCykaaeMoll TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH CYXKIEHHS OTHOCHUTEIHHO BBIIOIHEHHS
Ipe/IaraeMoi 3aaud, yYWTBIBATh WHTEPECHl M COTVIACOBAHHOCTH IO3MIMI JAPYrMX YYacTHHKOB IHAOra MIIH
JIICKYCCHH);

pacrno3HaBaTh HeBepOaJibHbIE CPEICTBA OOLICHUS, TOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, HPEINOCHUIOK
BO3HWKHOBEHHSI KOH(QUINKTHBIX CUTYyalni, yMEeTh CMAT4aTh KOH(QIJIUKTHI X BECTH MIEPETOBOPEI;

BJIaJIeTh PA3IMYHBIMH crioco0aMy OOIIEHMS M B3aMMOJCHCTBHSA, IOHMMAaTh HaMEpEHHs IpPYTHX JIIOZIEH,
NPOSIBIISITh YBOKUTEIBHOE OTHOILIEHHE K COOECETHUKY M B KOPPEKTHOH (popme HOopMyITMpOBaTh CBOU BO3PaXKEHHUS;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHMS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas AeATEILHOCTh:

MOHMMaTh M HCIOJIb30BAaTh IMPEUMYIIECTBA KOMAaHIAHOW W WHIUBHIYAlIbHOH pabOThl MpHU pELICHHH
Omostorn4eckoil mpobjaeMbl, 000CHOBBIBATh HEOOXOIUMOCTH MPUMEHEHHS TPYNIOBBIX (OPM B3aUMOJCHCTBUS IMPH
peleHnn y4eOHoH 3a1aum;

BBIOMPATH TEMATHKY U METOJIbl COBMECTHBIX JACHCTBUII C y4ETOM OOLIMX MHTEPECOB M BO3MOKHOCTEH KaXKI0TO
YJieHa KOJUICKTHBA,

NPUHAMATh 1IeJIM COBMECTHOM JesTeNIbHOCTH, OpPraHM30BbIBATh W KOOPAWHHMPOBATH JeicTBUS 1O eé
JOCTIKEHHUIO: COCTaBJIAITh IUIaH JEWCTBHMH, paclpelelsTh poiu ¢ y4éTOM MHEHHH YYacTHHKOB, 0OCYXIaTh
Ppe3yJbTaThl COBMECTHOI paboThI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIa/la U KAXKIOTO YYaCTHUKA KOMaH (bl B OOLIMI pe3ysbTar Mo pa3padoTaHHbIM
KPHUTEPHSIM;

npejaIaraTh HOBBIE NPOEKTHI, OIEHUBATH MIEH C MO3UIMHM HOBHU3HBI, OPUIMHAIBLHOCTH, IPAKTHYECKOM
3HAYUMOCTH;

OCYIIECTBIISITh O3UTHBHOE CTPATETHUECKOE MOBEJACHUE B PA3IMYHBIX CUTYaLUsIX, POSIBISATE TBOPYECTBO H
BOOOpaXKeHUE, ObITh MHULIUATHBHBIM.

OBJajeHne YHUBepPCaJbHBIMH PeryIATHBHBIMH A CTBUAMU:



1) camoopranmzanusi:

UCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHMS ISl BBISBJICHHS MPOOJEM M WX PELICHUS B )KU3HEHHBIX M Y4EOHBIX
CUTYyalHsX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKHMX 3HAHUH LIEJIEBbIE M CMBICIOBBIE YCTAaHOBKM B CBOUX JECHCTBHSAX H
MOCTYIIKaX 10 OTHOIIEHHIO K KUBON MPUPOJIE, CBOEMY 3A0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENPHO OCYIIECTBIATh ITO3HABATEIBbHYIO JEATCIBHOCTh, BBIABISTE IPOOJIEMBI, CTaBUTh U
(hopmynHpoBaTh COOCTBEHHBIE 3a/1a91 B 00pa30BaTEIbHON ACATEIHHOCTH U JKU3HEHHBIX CHTYAIHAX;

CaMOCTOSATENIbHO COCTABJIATH IUIAH PELICHUs] MpOOJIEMBI C YY4ETOM HMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEHN U IPEANIOUTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsM;

pacipATh paMKH y4eOHOT0 NpeIMeTa Ha OCHOBE JIMUHBIX NIPEAIOYTEHUI];

JieNiaTh OCO3HaHHBIN BHIOODP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEICHUE;

OLICHWBATh MPHUOOPETEHHBIN OMBIT;

CIoCcoOCTBOBATH (POPMHUPOBAHMIO U TIPOSBICHHUIO ITUPOKOH 3PYANUIMHN B Pa3HBIX 00JIaCTIX 3HAHHUM, TOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBCHb.

2) caMOKOHTPOJIb:

JlaBaTb OLEHKY HOBBIM CHTyallsM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHHBATH COOTBETCTBUE
Pe3yIbTaTOB LIENAM;

BJIaJACTh HAaBBIKAMH MO3HaBaTEIbHOM pe(bﬂeKCI/II/I KaK OCO3HaHHUs COBEPpLIACMBIX IleﬁCTBPIﬁ U MBICIIMTCIIbHBIX
MPOLIECCOB, UX PE3YIBTATOB M OCHOBAHHH, NCIIOJIB30BATh MPHEMBI pe(DICKCHH JUTS OLIEHKH CUTYAIlNH, BBIOOpa BEPHOTO
peleHus;

YMETH OLICHUBATH PUCKHU U CBOCBPCMCHHO NPUHUMATh PECIICHUS 10 UX CHUKCHUIO,

MPUHUMATh MOTUBBI U apTyMEHTBI IPYTHUX MIPU aHAIN3E PE3yJbTaTOB AEATENBHOCTH;

3) npuHsTHE Ce0s U APYTHX:

IMpUHUMAaTh ce6>1, IIOHHUMasA CBOU HECAOCTATKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTHUX MIPHU aHAIN3E PE3yJIbTaTOB AEATENBHOCTH;

MPU3HABATH CBOE MPABO M MPABO JIPYTUX Ha OMINOKH;

pa3BUBaTh CIOCOOHOCTH MMOHUMATh MUP € TIO3UIIUH JPYTOT0 YeJIOBEKA.

NPEIMETHBIE PE3YJIBTATBI

IIpenmetHsle pe3ymnbTaTl ocBoeHus mnporpamMMel COO mo Ouomornu Ha 0a30BOM YPOBHE BKIIOYAIOT
cnenupuueckue s yueOHOTo mpeaMera «brosorusy HaydHbIe 3HAHKS, YMEHHSI U CTIOCOOBI IEHCTBHI 10 OCBOCHHUIO,
MHTEPIPETANH U NMpeo0pa3oBaHUIO 3HAHWM, BUABI AEATEIHHOCTH 10 MOIYYCHHIO HOBOTO 3HAHUS M NPUMEHEHHIO
3HaHMH B PA3IIMYHBIX YIEOHBIX CUTYAIUsIX, @ TAKXKE B PEasIbHBIX KU3HEHHBIX CUTYalMsX, CBSI3aHHBIX ¢ Onosorueii. B
IpoTrpaMMe IpeAMETHBIE Pe3yIbTaThl IPEICTABIICHBI 110 TOaM 00yUeHHS.

[IpeameTHBIE pe3yibTaThl OCBOEHHs ydeOHOro mnpenmera «buonorus» 6 10 knacce NOIKHBI OTpaXkath:
c(OpPMUPOBAHHOCTh 3HAHWH O MecCTe€ M POJM OHMOJOTMM B CHCTEME HAay4HOTO 3HAHUS E€CTECTBEHHBIX HayK, B
(hopMUpPOBaHUM COBPEMEHHON €CTECTBEHHO-HAyYHONW KapTHHBI MHpa M HAyYHOTO MHPOBO33PEHHUS, O BKIAJe
POCCHICKHX U 3apyOeXHBIX yUEHBIX-OHOJIOTOB B Pa3BUTHE OMOJIOTHH, (YHKIMOHAJIBHOW IPAMOTHOCTH Y€JIOBEKa ISt
pelLIeHust )KU3HEHHBIX 33]1a4;

YMEHUE DpPaACKPbIBATH COJACPIKAHUC OMOJIOTMYECKUX TEPMHUHOB U MOHATHI: KU3Hb, KJICTKA, OpTraHU3M,
MeTabomm3M (0OMEH BEmIeCTB M IPEBpAlICHWE SHEPIHH), TOMEOoCTa3 (CaMOperyisius), YpOBHEBass OpraHU3aIHs
JKMBBIX CHCTEM, CAMOBOCIIPOU3BeJIeHNE (PENPOIYKINS), HAacIeCTBEHHOCTh, U3MEHYHBOCTh, POCT M PA3BUTHE;

yYMEHHE HM3JaraTb OMOJIOTHYECKHE TEOpUH (KJIETOYHAs, XpOMOCOMHas, MYTallMOHHAs, LEHTpalbHas JOrMa
MOJIEKYJIsIpHOM Ononorumn), 3akoHs! (I'. Mennens, T. Moprana, H. 1. BaBuiosa) u yueHus (o meHTpax MHOT000pasus
U TIPOMCXOXKAEHUS KyJIbTypHBIX pacteHuid H. M. BaBmioa), omnpenensTs rpaHHIbl UX NMPUMEHUMOCTH K >KHBBIM
cucTeMawm;

YMEHUE BJIAACTH METOJaMHW HAYYHOT'O ITO3HAHHA B OMOJIOTHH: Ha6J'I}0)IeHI/Ie U OIMCAHHUEC XUBBIX CHCTEM,
IMPOIECCOB U ﬂBHeHHﬁ, opranu3anusa W TMPOBEIACHUEC OMOJIOTHYECKOTO OKCIICPUMEHTA, BBIIABMXCHUE THUIIOTE3BLI,
BBISIBJIGHHE 3aBUCHMOCTH MEXJYy HCCIEIyeMbIMH BEIMYMHAMH, OOBSCHEHHE IIOJYYEHHBIX pe3yJbTaToB,
HCIIO0JIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ U 3aKOHOB, YMCHHC J€JIaThb BBIBOJABI Ha OCHOBAaHHU IIOJTYUYCHHBIX
Pe3yJbTaToB;

YMEHHE BBIICISATh CYLIECTBEHHBIE NMPU3HAKH BHPYCOB, KJIETOK IPOKAPHOT M JYKAPUOT, OJHOKIECTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHa BELIECTB M INPEBPALICHUS JHEPIHMU B KIETKE,
(oTocHHTE3a, MIACTHYECKOTO M 3SHEPTETHYECKOr0 OOMEHa, XEMOCHHTE3a, MHTO3a, MEH03a, OIIOAOTBOPCHUS,



Pa3MHOXCHUS, MHIMBHUIYAILHOTO Pa3BUTHS OpraHn3Ma (OHTOTEHE3);

yYMEHHE NPUMEHSTH IOJyYEHHbIE 3HAHMS JJIsI OOBSICHEHUS! OMOJOTMUECKHX IIPOLECCOB M SIBICHUH, IS
NPUHATHUS IPAKTHYECKUX PELICHNH B TIOBCEHEBHOMN JKU3HHM C IIENBI0 0OecreyeHns! 0€30IaCHOCTH CBOETO 3/I0POBbS U
3JI0POBBSI OKPYKAIOIIUX JIIOJeH, COOIOEHNsT HOPM TI'PaMOTHOTO IOBEJICHHS B OKpYXKalolled MPHPOIHON cpene,
MOHMMaHWE HEOOXOJMMOCTH HCIIOJb30BaHMS JIOCTHXKCHUII COBPEMEHHOW OHWOJIOTMM ¥ OWOTEXHOJIOTHH s
PanMoOHAIBPHOTO IPUPOJONOIE30BaHNS;

YMEHHE pelaTh 3IeMEHTapHbIE TEHETHUECKHE 3aJadl Ha MOHO- U AWTHOPUIHOE CKPEIINBaHKE, CIEIUICHHOE
HacJeJ0BaHNe, COCTABISITh CXeMbl MOHOTHOPUIHOTO CKPELIMBaHUS JJIS MTPEACKa3aHKs HAacJeJOBAaHMS NPHU3HAKOB Y
OpTaHU3MOB;

YMEHHE BHITIOHATEH Ja0OpaTOpHBIC W MpaKTHUECKUe PadOTHI, cOOIIONaTh MpaBmia Ipu padoTe ¢ yIeOHBIM U
Ja00paTOpPHBIM 000PYIOBaHUEM;

yMEHHE KPHTHYECKH OLCHMBAaTh W HWHTEPHPETUPOBAaTh HH(OpMALUIO OHOJOTHYECKOTO COJEpIKaHHS,
BKJTIOYAOIIYI0 TICEBJOHAYYHBIC 3HAHUS W3 Pa3lINYHBIX MCTOYHHKOB (CPEICTBa MAaccOBOM HMH(pOpMAIHH, HAyIHO-
NOMYJISIPHBIE  MaTepualibl), OSTHYECKHUE acleKThl COBPEMEHHBIX HCCIEJOBaHWH B OHOJOTHH, MEAWIIMHE,
OMOTEXHOJIOTUH;

yYMEHHE c03/1aBaTh COOCTBEHHBIE MMCEMEHHBIE U YCTHBIE COOOIIEHHS, 00001ast OMOI0THYECKyI0 HHPOpMANNIo
U3 HECKOJBKHX NCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh MOHATHHHBIN anmapaTt OHOIOTHH.

[TpenmeTHble pe3ynbTaThl OCBOEHUs ydeOHoro mpeamera «buonorus» ¢ 11 Kaacce NOIKHBI OTpaXKath:
c(OpPMUPOBAHHOCTh 3HAHMH O MeCTe W POJHM OHOJIOTMM B CHUCTEME HAyYHOIO 3HAHMSI €CTECTBEHHBIX HayK, B
(hopMHPOBaHMHE COBPEMEHHOH €CTECTBCHHO-HAYYHOH KapTHHBI MHpa M HAyYHOTO MHPOBO33DEHHS, O BKIAJE
POCCHICKHX M 3apyOeKHBIX yUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTUH, (YHKIIMOHAJIBHONW T'PAMOTHOCTH YeJIoBeKa JUIs
peLICHUs )KU3HEHHBIX 33]1ay;

YMEHHE PpacKpbIBaTh COJAEPKAHUE OWOJOTMUECKMX TEPMHHOB M IOHITHI: BHI, NOMYJALUS, TCHO(QOHI,
9BOJIOLMS, JABWXKYyIIMEe CHibl ((pakTopbl) SBOJIONMH, NPHCIOCOOICHHOCTh OPTaHM3MOB, BHI000pa3OBaHME,
9KOJIOTUYECKHE (haKTOPBI, IKOCUCTEMA, MPOIYLEHTHl, KOHCYMEHTBI, PEAYLEHTbI, LEeNU IHUTaHUS, HKOJIOTHYECKas
mpamMmia, OuoreoreHos, ouocdepa;

yYMEHHE H3JaraTh OHOJIOTHUYECKHE Teopuu (dBomronnoHHass Teopus Y. JlapBHHA, CHHTETHUYECKas TEOPHUS
HBOJIIOIINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoibiiieBoro cxoacTea K. M. bapa, uepeoBanus ri1aBHbIX HANIPaBIeHUH U
nyteir aBomouun A. H. Ceseprosa, ydenuss o Ouocdepe B. WM. Bepuaackoro), ompenensiTb T'paHULB HX
MPUMEHUMOCTH K XHMBBIM CHCTEMaM;

yMEHHEe BJaJeTh METOJaMU HAYYHOTrO IO3HAHWS B OMOJIOTMHU: HaOJIIOJIEHHE W ONMHCAHHE XKHMBBIX CHCTEM,
MPOLIECCOB U SIBICHHWH, OpraHu3alys M IMpOBeJeHHE OHOJOTHYECKOTO SKCIEPUMEHTa, BBIIBIKCHHE THUIOTE3bI,
BBISBJIGHHE 3aBUCHMOCTH MEXJYy HCCIECIyeMbIMH BEIMYMHAMH, OOBSICHCHHE IIONYyYCHHBIX pE3YJbTaToB,
WCIIONIb30BAaHHBIX HAYYHBIX HOHSTHH, TEOPHH M 3aKOHOB, YMEHHE JeNaTh BBIBOJBI HAa OCHOBAHUH IOJYYEHHBIX
pe3yIbpTaToB;

YMEHHE BBIICIATh CYNIECTBEHHBIC IPU3HAKH CTPOEHMS OMOJOTMYECKHX OOBEKTOB: BHJOB, MOILYJISIHH,
MPOJYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€0IEHO30B M 3KOCHCTEM, OCOOCHHOCTH IPOLIECCOB: HACIEICTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUs, IPUCIIOCOOJIEHHOCTH OPraHW3MOB, JEHCTBUS
9KOJIOTUUECKHX (haKTOPOB HAa OPTaHM3MBI, EPEHOCA BEIECTB M MOTOKa YHEPTHUHM B SKOCHCTEMaxX, aHTPOIOTEHHBIX
M3MEHEHHH B 9KOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTA BELIECTB M OMOT€OXMMUYECKUX IMKIOB B Onocgepe;

yMEHHE HPUMEHSTH MOJYyYeHHbIe 3HAHUS JUIS OOBSICHEHUS OMOJNIOTHYECKHMX IPOLIECCOB M SIBJICHUM, s
NPUHSATHUS IPAKTHYECKUX PELICHH B TIOBCEJHEBHOMN JXU3HHM C LIENBI0 00eceyeHus: 0€30MacHOCTH CBOETO 3I0POBbS U
3JI0POBbsI OKPY’KarOLIUX JIIOAEH, COOMIOZEHUs] HOPM TPaMOTHOTO IIOBEJCHUSI B OKpYXKaiolleld NPHPOIHOH cpene,
NOHMMaHWE HEOOXOJMMOCTH HCIIOJIb30BAaHHUS JIOCTIDKEHWH COBPEMEHHOW OWOJOTMM Il PalMOHalIbHOTO
MPUPOJIOTIOIB30BAHUS;

yMEHHE pelaTh dJIeMEeHTapHbIe OMOJIOTHYECKHE 3a/[auH, COCTABIISATh CXEMbI MIEPEHOCa BELIECTB U DHEPIHU B
JKocHCcTeMax (LEIH MUTaHUA);

YMEHHE BBHITIONHATH JTa00PaTOpHBIE U MPaKTHYECKUEe PaboThI, COOMI0IATh MpaBmiIa pu paboTe ¢ yaeOHBIM U
nabopaTopHEIM 000pyI0BaHUEM;

yMEHHE KPHTHYECKH OLEHMBAaThb W HMHTEPHPETUPOBATH HMH(POPMAIMIO OHOJIOTHYECKOTO COJEpIKaHus,
BKJIIOYAOILIYIO TCEBJOHAYYHBIC 3HAHUS M3 Pa3IMYHBIX MCTOYHUKOB (CPEACTBA MAaccoBOM HMH(pOpPMAIMH, Hay4HO-
MOy ISIPHBIE MaTEePHaIIbl), PACCMAaTPHUBATH INI00ATBHBIE KOIOTHIECKHE TPOOIIEMBI COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOIIEHHIO K HUM COOCTBEHHYIO ITO3HIIHIO;

yYMEHHE c03/1aBaTh COOCTBEHHBIE TMCEMEHHBIE U YCTHBIE COOOLIEHUsI, 0000111asi OMOJIOrn4ecKy0 HHPOPMAILHIO
U3 HECKOJIBKHX NCTOYHHKOB, TPAMOTHO HCIOJIB30BATh MMOHATHHHBIN anmapaTt OHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KoaM4YecTBO YACOB DJieKTpOoHHBIE (HU(pPOBHIE)
odpa3oBaTebHbIE pecypchl
Ne HanmenoBaHme pa3aesioB H TeM
Konrpoabusie IIpakTHyeckue
n/n MPOrpaMMblI Bceero
padoTHhI padoThI
Butnmoreka IIOK
! buonorna kax Hayka 2 0 0.5 hitps ://m. edsoo. ru/7f41c292
> 1 0 0 bubanoreka [JOK
JKMBBIE CHCTEMBI 1 X OPTaHH3ALIs https ://m. edsoo. ru/7f41c292,
3 XUMHYECKUN COCTAB U CTPOEHHE KIIETKU 8 1 1 bubmorexa [IOK
p https ://m. edsoo. ru/7f41c292
4 6 | 1 bubanoreka [JOK
KH3HETeATeNBHOCTD KIETKH https ://m. edsoo. ru/7f41c292
s PazMHOKeHHE ¥ UHIMBUIYAJIbHOE Pa3BUTHE 5 025 | Bu6miorexa [IOK
OpraHU3MOB https ://m. edsoo. ru/7f41c292
6 HacneacTBeHHOCTh U N3BMEHYHUBOCTH 3 1 15 bubnuoreka [JOK
OpraHHU3MOB ’ https ://m. edsoo. ru/7f41c292
- Cenexuus opranu3smMoB. OCHOBBHI 3 0 0 bubmuorexa IIOK
OMOTEXHOJIOTUU https ://m. edsoo. ru/7f41c292
bubnuoreka I[IOK
8 Peseproe Bpems ! 0 0 https ://m. edsoo. ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME 34 3.25 5



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

11 KIIACC

KoJsimdyecTBo yacoB
Nen/ HaumeHnoBaHue pa3ienoB U TeM KonTpoabsHsbie IIpakTH4yeckue JJyieKTpoHHbIe (1udpoBbHIE)
2 MpOrpaMMbl Bceero padoTHhI padoThI o0pa3oBaTebHbIE pecypchl
Bbubnnorexa [JOK
! IBOMONKOKKAs GHOTOTHs 9 1.25 ! https://m.edsoo.ru/7f41cc74
b Bo3HukHOBEHHUE U pa3BUTHE )KU3HU HA 9 1 05 bubnnorexa [JOK
3emie ’ https://m.edsoo.ru/7f41cc74
3 OpranusMbl 1 OKpyKaromias cpea 5 0.5 1 Bu6miorexa IIOK
https://m.edsoo.ru/7f41cc74
4 Coo0mIecTBa M HKOJIOTHYECKHAE CUCTEMBI 9 0.5 0.5 bubmmorexa [IOK
https://m.edsoo.ru/7f41cc74
bubanoreka [JOK
> PesepHoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
6 0
7 0
8 0
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 34 3.25 3
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IHOYPOYHOE INNTAHUPOBAHMUE

10 KIIACC
KosanyecTBo yacoB DJieKTpoHHbIe HU(POBbIE
Ne Konrpoabusie | Ilpaktnueckue | JlaTa o0pa3oBaTe/ibHbIE pecypchl
Tema ypoka
n/m Bcero padoTHhI padoTHhI H3y4YeHHUsI
Bubnuoreka IIOK
1 bronorus B cucteme nayx 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl T03HAHUS )KUBOU IPUPOJIBL.
[paxtraeckas padora Ne 1 «Vcnonb3oBanme Bubmmorexa IIOK
2 1 0.5
Pa3IMYHBIX METOAOB NIPH U3YYEHUHN https://m.edsoo.ru/863e6122
OMOJIOTUYECKUX OOBEKTOBY
3 Buonoruueckne cUCTEMBI, IPOLECCHI U UX | Bu6moreka [IOK
H3y4eHHe https://m.edsoo.ru/863e6564
n XHUMHYECKUH COCTaB KJICTKU. Bona u | bubanoreka [JOK
MUHEpaIbHBIE COTU https://m.edsoo.ru/863e674e
Bubnmoreka IIOK
5 Benku. CoctaB u cTpoeHHe OSITKOB 1 https://m.eds00.ru/863¢6b72
depMeHTHI — OHOJIOTHYECKNE KaTaTN3aTOPhI. Bus 10K
noIoTEKA
6 JlabopaTopras padota Ne 1 «3yuenne 1 0.5 hitps://m.cdsoo.ru/863¢6b72
KaTaJMTUYECKON akKTUBHOCTH (pepMeHTOB (Ha
IIpUMepe aMuJIa3bl WK KaTajaa3bl)
5 | bubnuoreka IIOK
VryeBol. JIHIHIE! https://m.eds00.ru/863¢6870
3 | Bubnmoreka IIOK
HyK/enHOBbIe KicnoThl. AT® https://m.edsoo.ru/863e6d5c
0 HcTopust U METOIBI U3yYEHHUS! KIIETKH. 1 Bubmoreka [IOK
Kietounas Teopus https://m.edsoo.ru/863e6e88
10 KrneTka kak menocTHas )kuBas cucremMa 1
1 CrtpoeHne 3yKapHOTHIECKOH KIETKH. | 0.5 Bu6mmorexa [JOK

JlaGoparopnas pabota Ne 2 «3ydenne

https://m.edsoo.ru/863e6f0



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
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CTPOEHUS KJIETOK PACTEHUH, )KUBOTHBIX,
rpubOB 1 GaKTEPUIl MOJT MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpernapaTax u UX OMUCaHUE»

https://m.edsoo.ru/863e716¢

bubanoreka 1IOK]

12
OOMeH BEIECTB WM METa00IN3M https://m.edsoo.ru/863e766¢
13 Bubmuoreka [ITOK
dotocuHTe3. XeMOCHHTE3 https://m.edsoo.ru/863e7c98
14 Butnuoreka IJOK
DHepreTHuecKiii 0GMeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN ITUKIT KJIETKH. J[eeHne KIeTKu. Eu6 110K
uonuoreka
15 Muro3s. JlabopaTopras padota Ne 3 0.5 https://m.eds0o.ru/863¢7dcd
«HaOnoieHne MUTO3a B KJIETKaxX KOHUMKA
KOpEIlIKa JyKa Ha TOTOBBIX MUKPOIpEIapaTax»
16 Buocunres Oenka. Peakiys MaTpu4HOro Bu6miorexa LIOK
CHHTE3a https://m.edsoo.ru/863e796e
17 Bubnmoreka IIOK
Tpancusanust — 6HocHHTe3 Oenka https://m.eds00.1u/863e796¢
18 bubnuoreka I[IOK
HexiieTounble hOpMBI )KM3HH — BUPYCHI https://m.edsoo.ru/863e7540
bubnuoreka I[IOK
19 ®opMbl pa3MHOKEHHUSI OPraHU3MOB https:/m.eds00.ru/863e81b6
https://m.edsoo.ru/863e83 1e
0 bubnuoreka IIOK
Meiio3 https://m.edsoo.ru/863e7f4a
O0pa3oBaHue U pa3BUTHE MOJOBBIX KIIETOK.
OmronorBopenue. JlaboparopHast padbora Ne 4 Bubmmorexa [IOK
21 0.5
«M3yueHune CTpOCHHUS MOJIOBBIX KIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MHUKPOIIpEIapaTax»
) Bbutnuoreka IJOK
WHanBrayabHOE Pa3BUTHE OPTaHU3MOB https://m.edsoo.ru/863e8436
3 I'eneTrka — Hayka 0 HacCJI€ACTBEHHOCTH U bubmuorexa IIOK

HU3MCHYHBOCTH

https://m.edsoo.ru/863e86f2



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
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4 3aKOHOMEPHOCTH HACJCIOBAHUS TIPU3HAKOB. 1 Bubmuoreka [IOK
MoHornOpuIHOE CKpEIIBAHNE https://m.edsoo0.ru/863e8878

)5 JuruOpuHoe CKpeluBaHue. 3aKoH | Bu6miorexa [IOK
HE3aBUCHMOTO HACJICIOBAHUS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CrenyieHHOE HaclIeJOBaHUE TTPH3HAKOB.

JlabopatopHnas pabota Ne 5 «M3yuenne

6 paTopHas p 6 i | 05 Butnmoreka IIOK
PE3YJILTATOB MOHOTHOPHAHOTO 1 ' https://m.edsoo.ru/863e8c60
JUTHOPUIHOTO CKPEITUBAHUS Y APO30(UIIBI HA
TOTOBBIX MHKpPOIIpErapaTax»

7 I'eneruka nona. Hacnenoanue npusHakos, | Bu6moreka [IOK
CIICTUICHHBIX C TI0JIOM https://m.edso0o.ru/863e8c60
WzmenunBocTh. HenacnencTBeHHAS

" ;3M6HIII/IBOCTL. J;)a(iopaTopHail pabota Ne 6. 1 05 Bumiorexa LIOK

3Y4YCHUEC MOOAU(PUKALTMOHHOU U3SMCHYUBOCTH, . https://m,edsoo,ru/863e8efe
MOCTPOCHUE BAPUAIIMOHHOTO Psiia U
BapUALlMOHHOU KpPUBOI»

9 HacneacTtBenHast ”3MEHYHUBOCTb. 1 05 bubnuoreka [JOK
JlabopatopHnas padota Ne 7. « AHanus MyTtaiuii ' https://m.edsoo.ru/863e8efe
Y IpO30(HIIBI HA TOTOBBIX MHKPOIIPEapaTax»

30 [eHeTHKA YETOBEKA 1 bubnuorexa TIOK

https://m.edsoo.ru/863e8d78
PesepBHrlit ypok. O6o01IeHHE 110 TeMe

31 «HacnencTBeHHOCTh 1 UBMEHYHBOCTD 1
OPraHUu3MOB»

32 Cestexuus Kak HayKa U IpoLECC 1 bubmmotreka [IOK

https://m.edsoo.ru/863e9214

33 Metozpl U JOCTHKEHUS CEIEKLIUUA PACTEHUN U 1 Bu6suoreka [IOK
JKUBOTHBIX https://m.edsoo.ru/863e9214

34 BHOTeXHONIOrHs KAaK OTPACIib IPOU3BOJICTBA 1 Bubmoreka [IOK

https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 4
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11 KIIACC

KoJjimuecTBO 4acoB

DJieKTpoHHbIe HU(POBbIE

Ne KouTtpoabHbie IIpakTnyeckue Jara o0pa3zoBaTesIbHbIE PecypChl
Tema ypoka
n/m Bcero padoTHhI padoThI H3y4YeHHusI
1 DBOJIOLHUS U METO/IbI €& U3yUeHMUs 1 bubmuorexa IIOK
https://m.edsoo.ru/863ea20e
b Hcropust pa3BuTHS NIpENCTaBICHIH 00 | Bu6mioreka [JOK
9BOJIIOLNH https://m.edso0.ru/863e9570
3 MUKPO3BOIOIHSE 1 Bubnmoreka IIOK
https://m.edsoo.ru/863e9cle
[omymsamus kak >JeMeHTapHas eIMHAIA BHIA
u 3Bomroniuu. Jlaboparophnas padota Ne 1 Bubnuorexa IIOK
4 1 0.5
«CpaBHEHHE BHIIOB 110 MOP(OIOTHYECKOMY https://m.edso0.ru/863e99c6
KPHUTEPHUIO»
5 JiBrxy1ue cuibl (3NieMeHTapHbIe (PaKkToOpbI) | bubnuoreka HOK|
SBOJTIOIUH https://m.edsoo.ru/863e9da4
. bubnuoreka [IOK
6 EctecTBeHHBIH 0TOOP 1 er0 GOPMBI 1 https://m.eds0o.ru/863¢9ed0
Pe3ynbTaThl SBOIONUY: IPUCIIOCOOICHHOCTh
: ?Ip%aHmMOB " anoo6p;3c;13agne. 1 0s BuGnorexa LOK
abopatopras pabota A2 = « nucariue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOOIEHHOCTH OpPraHu3Ma U eé
OTHOCHTEIIBHOTO XapaKTepay
8 Hampasnenus u nyTu MakpO3BOIIOLUH 1 bubmmorexa IIOK
p y P H https://m.edsoo.ru/863e9cle
9 HeobpaTumocTs 3BOMIONNN 1
10 Hcropust xu3HU Ha 3eMIle U METOBI €€ 1
U3y4YCHUS
11 I'unoTe3bl NPOUCXOXKACHUS )KU3HU Ha 3eMIie 1 bubmmorexa [IOK
P A https://m.edsoo.ru/863ea5a6
12 Pa3Burue xu3HN Ha 3eMIIe TI0 3paM U | Bu6muorexa [JOK

eproiamMm

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



https://m.edsoo.ru/863ea20e
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OCHOBHBIE 3Talbl YBOTIONUH PACTUTEIHLHOTO U
*uBOTHOTO Mupa. [IpakTiueckas padora Ne 1

Bubnuoreka IJOK

13 «3y4yeHre NCKOMIAeMBIX OCTATKOB PACTCHHIL U 05 https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUICKIIHAX)
14 CoBpeMeHHas CHUCTeMa OPraHMYECKOro MUpa Bubmmorexa IOK
https://m.edsoo.ru/863ea48e
15 DBOITIOINS YeIOBeKa (AHTPOIIOTEHE3) Bubmorexa LOK
https://m.edsoo.ru/863eac2c
16 Bubnmoreka IJOK
JIBMsKyIIMe cHtbl (aKkTophl) AHTPOTIOTEHE3a https:/m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJMH HBOJIOINU YEJIOBEKa
18 YenoBeyeckue packl ¥ MIPUPOIHBIE AaNTaALIH BuGnorexa [JOK
YCJIOBCKA https://m.edsoo.ru/863eaea?
PeseprHblil ypok. O6001ICHHE IO TEME
19 «B03HMKHOBEHHE M Pa3BUTHE )KU3HU Ha
3emie»
20 DKOJIOTUs KaK HayKa
21 Cpenbl 0OOUTaHUS U SKOJOTHYECKHE (haKTOPBI Butuorexa [IOK
https://m.edsoo.ru/863eafec
Aobunortnueckue pakropsr. JlaboparopHas
pabota Ne 3. «Mopddonorudeckue
22 0COOEHHOCTH pacTEeHUH U3 pa3HBIX MECT 05 Bubmmorexa [IOK
oburanusy. JlaboparopHas padota Ne 4. https://m.edsoo.ru/863eb10e
«BrnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJieyca»
23 Buotnyeckue $hakTopst Bubsmorexa IIOK
https://m.edsoo.ru/863eb348
DKOJIOrMYECKUE XapAKTEPUCTUKH MOIYJISIINH.
b4 ITpaktuaeckas padora Ne 2 «[Togcuér 0.5
IUIOTHOCTH TIOMYJISIMIA pa3HbIX BHOB
pacTteHuii»
25 Coo01iecTBa OpraHu3MoB — GHOLICHO3 bubuorexa TIOK

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
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b6 1 bubanoreka [JOK
DKOJOrHYECKUE CUCTEMBI (IKOCHCTEMBI) https://m.edsoo.ru/863eb46a
. gCHOBHLIe noKa3aTenn 3Koc1/éjCTell/ILI. 1 Bubmorexa LOK
KoJorHueckue nupamuabl. CBoicTBa https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccust
28 [IpupogHBIE SKOCHCTEMBI 1
29 AHTpONOreHHbIE SKOCHCTEMBI 1
30 Bbuocdepa — rmobansHas sKocUcTEMA 3EMITH 1 Bu6morexa LIOK
https://m.edsoo.ru/863ebb5Se
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OHOCHEPHI 1 Bu6miorexa IIOK
https://m.edsoo.ru/863ebd 16
32 UYenoBedecTBo B Orocdepe 3emin 1
33 CocylecTBOBaHHE MPUPOJIBI U YEJIOBEUECTBA 1 Butmorexa IIOK
https://m.edsoo.ru/863ebale
34 Pe3zepBHbIil ypok. O000LICHUE TEMBI |
«Coo00111ecTBa 1 3KOJIOTUYECKHE CHCTEMBD)
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O MPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA -« buonorus, 10 xmace/ [Taceunnk B.B.,
Kamenckwuit A.A., PyorioB A.M. u apyrue /Tlox pex. Ilaceunnka B.B., AkironepHOe 061ecTBo «31aTenscTBO
«IIpocBermeHue»

* Buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyoos A.M. u npyrue /Ilon pen. [Taceunuka B.B.,

AKHI/IOHepHOG 06IlIeCTBO «H3maTenbcTBO ((HpOCBeIHeHI/Ie))

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA
[Naceunuk, I1IBeroB: buonorus. O6mas ouonorus 10-11 knaccel. MeToaudyeckoe mocobue k yu. B. B.

[Taceuynnka. Beptukans. ®I'OC

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETU UHTEPHET
http://www.sbio.info

http://fcior.edu.ru
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