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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJIENICHHs] TOAXO0J0B K (OPMHUPOBAHUIO COJACPNKAHUSA Y4yeOHOro MpeaMmeTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
NPUHIIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ovonoruu, €€ 3HAYEHWU B TIO3HAHMM IKUBOM MPUPOABI U OOECIECUECHHH
CYILIECTBOBAHHSI YeJIOBEYECKOTro 001mecTBa. COrjiacHO Ha3BaHHBIM MOJIOKEHHSIM,
OIpeieNIeHbl OCHOBHBIE (DYHKIIMU TPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma o 61os0TrUM 1AaET NPEACTABIECHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YUEOHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo paszieiaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
U3y4€HHUs Y4eOHOTrO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOIO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
00y4Jarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMbIM
JUYHOCTHBIM, METaNpeIMETHbIM M TPEIMETHBIM pe3yibTaraM OO0y4YeHHUs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peain3oBaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpMEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBILIJICHUS, IPEACTABICHUN O 3I0pOBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJIHON cpeje.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYLUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTMH YAEIEHO BHUMAaHHUE UCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NpOPUIAKTUKM HACIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUSA, 000CHOBAHUS SKOJOTHUECKH IEI1eCO000Pa3HOro
MOBEACHUS B OKPYX AOUIEH NPUPOJHON Cpee, aHAIU3a BIMUSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH YYeOHOro mpeaMera
«buonorus NpoAUKTOBaHO HEOOXOTUMOCTHIO O0ECTICUeHHUS YCIOBUM JIJIs Pl CHUs



OJTHOM M3 aKTyaJIbHBIX 33]a4 IIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpenHero o0mero oOpa3oBaHHUS 3aHUMAET BAKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX IPU3HAKAX — YPOBHEBOW OPraHU3allMA W 3BOJIIOLUH, CO3LAET
yCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoisl, (HOpMHUPOBAHUS
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoOro oobpasa
YKU3HU, DKOJIOTMYECKOT0 MBIIIJIEHU, IIEHHOCTHOIO OTHOLICHUS K KUBOU IIPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OMONIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIU3ALMIU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUH Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY Ul OMNpEAENICHUus MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHUIO €T0 COJEpKaHUs, TMPEICTABICHHOTO B IIpOrpaMMe IIO
OHOJIOTHH.

Ot60op comepxkanusa yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KyJIbTYphbl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
4yeJioBeKa B OKpYXalollleld MPUPOAHOU cpesie, BOCTpEOOBAHHbIE B MOBCEIHEBHOMN
KU3HU U TpaKTHUeCKoM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTBI COAEPKAHUSI, KOTOPBIE CIy>,aT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJOTMYECKOro 00pa3oBaHMsl.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe IO
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu u
IBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICTICHBI CIIEYIOIINE COAEpKATENbHbIE JIMHUU: «bronorus kak Hayka. Meroasl
Hay4yHOro mo3HaHus», «Kierka xak Ouonormueckas cucreman, «OpraHu3Mm Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«OBONIOLUS KUBON PUPOJBD, « IKOCUCTEMBI U IIPUCYLIUE UM 3aKOHOMEPHOCTHY.



Llenp m3yuenuss ydyeOHoro mpenmera «buonorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Joctrmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBom
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
Ui (opMHpOBaHUS TMPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHUHE MHUPA, O
METOJIaX HAy4YHOTO TO3HAHMS, CTPOSHUH, MHOTOOOpa3uu M 0COOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO yPOBHS OPTaHU3AIMH, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dopMupoBaHrue y OOYYarOIIMXCSl MO3HABATEIbHBIX, WHTEIEKTyaJIbHbIX W
TBOPYECKUX CMOCOOHOCTEW B MpOIlecCe aHAIM3a JAaHHBIX O IMyTSIX Pa3BUTHSA B
OMONOTHH HAyYHBIX B3TJISIOB, MW M TMOAXOAOB K W3YYCHHUIO YKUBBIX CHUCTEM
pa3HOTO YPOBHS OpTaHHU3AIlNH;

CTAaHOBJICHHE Yy oOydJaroumxcss oO0meil KyJbTypbl, (YHKIIHOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHUI OOBACHATh U OLICHUBATH SIBJICHUS OKPY’KAIOIIETO
MUpa KUBOU MPUPOIHI HA OCHOBAHWH 3HAHHUH U OMBITA, MOJYYCHHBIX TIPU U3yUYEeHUHU
Onooruy;

dopMupoBaHue y oOOydalOIIMXCS YMEHHUH MIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIULUHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUSI YEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTIOICHUS DTUIECKUX
HOPM IIpU MIPOBEICHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [Isl TOBBIIMICHUS YpPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (GOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOCH NEATEIHLHOCTH M0 OTHOIIEHUIO K OKpY KaloIei cpee,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHWE Mep NPODHIaKTHKA
3a00JIeBaHU.

B cucreme cpemnero oOmiero oOpasoBanust «buomorws», m3ydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OO0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE IPEIMETHI.

s nzyuenus ouonorun Ha MBOVY «lllkona Ne41» orBoautcs 136 vacos: B
10 kmacce — 68 gaca (2 yac B Hemento), B 11 kimacce — 68 yaca (2 gac B HeieIiO).



COAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. Kpatkas uctopus pazsutust 6uosoruu. Cssizb Ononoruu
C OOIIECTBEHHBIMHM, TEXHUYECKUMU U JIPYTUMH €CTECTBEHHBIMH HayKaMH,
dbunocodurei, TUKON, ICTETUKON M TpaBoM. Posib Ouosioruu B (popMHpOBaHUU
COBPEMEHHOW Hay4YHOU KapTUHbI MUpa. Crucrema OMOJIOrHYeCKUX HAYK.

MeTobl TO3HAaHUS )KUBOW IPUPOAbI (HAOIIOAEHUE, SKCIIEPUMEHT, OITUCAHUE,
U3MepeHue, KiaccupuKkalnus, MOJAEIUPOBAaHUE, CTaTUCTUYEecKas oOpaboTka
naHHbIX ). HaOmonenue, naMepenue, 3KCepuMeHT, CUCTEMAaTU3allksl, MEeTaaHAJIU3.
[loHaTHE O 3aBHUCMMOM M  HE3aBUCUMOW mepeMeHHOW. [lmanupoBanue
skcnepumenTa. [locranoBka m mpoepka rumnore3. Hynesas runoresa. Ilonstue
BBIOOpDKH M €€ J0CTOBEpHOCThb. Pa3z0poc B Ouonormyeckux JaHHbIX. OlieHKa
JIOCTOBEPHOCTH TIOJYYEHHBIX pPE3yJbTAaTOB. IIpMUMHBI MCKaXX€HUs pPE3yJIbTATOB
JKCIIepUMEHTa. [IoHATHE CTaTHCTHYECKOTO TECTA.

JlemoncTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbmos, /. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBD.

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Jcnonb3oBaHWE pa3IUYHBIX METOAOB MpPHU
M3yYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OpraHu3amnus. (yriayoJieHue)

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaIMET u3ydyeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOI MPUPOIbI.

CBolicTBa XMBBIX CHCTEM: €IMHCTBO XMMHUYECKOI0 COCTaBa, JUCKPETHOCTh U
LEJIOCTHOCTh, CIIOKHOCTb W  YIHOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb,
caMOOpraHU3alysl, CAMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U

pa3BUTHE.
YpoBHU OpraHu3aluu OUOCHUCTEM: MOJICKYJISPHBIN, KJIETOYHBIM, TKAaHEBBIH,
OpTraHU3MEHHBIM, MOMYJIALMOHHO-BUIOBOM, AKOCUCTEMHBIN

(bmoreonenoTnyeckuii), OmochepHbiii. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cucremax. OCHOBHBIE MpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaroiiue K1uBbl€ CUCTEMbI Ha Pa3HBIX YPOBHSIX OpraHU3aIl1y.

N3ydenne >XKuUBBIX cucTeM. Mertoasl Ouosiorudeckord Hayku. HaGmromeHue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. [lonarue o 3aBucumMon u
HE3aBUCUMOM mnepemeHHou. IlmanmpoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnore3. HyneBas runore3a. [lonsatue BHIOOpKH U €€ TOCTOBEPHOCTD.



PazOpoc B Oumonormyeckux maHHbIX. OIllEHKa JOCTOBEPHOCTH TOJYYEHHBIX
pe3ynbTaToB. [IpUUMHBI HMCKa)K€HUs pE3yJIbTaTOB J3KcriepuMeHTa. lloHAtue
CTAaTHCTUYECKOTO TECTA.

JdeMoHCTpanuu:

Tabnuubl 1 cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINU
YKABOW MPUPOIBD.

Oo6opynoBanue: Mmoaenb MoJiekyibl JJHK.

Tema 3. XumMu4yecKuii COCTAB U CTPOCHHUE KJIETKH.

XVAMHUYECKUI COCTaB KIETKHM. XHUMHUYECKHE 3JIEMEHTBI: MAaKPO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bogia 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIUMU BOABI M MHUHEPAIBbHBIX BellecTB B kieTke. llomnepkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3ameHuMmble ¥ 3aMEHUMbIE aMUHOKHCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbhl O€IKOBOM MOJEKydbl (TEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YETBEPTUYHAsL CTpyKTypa). JleHarypauus. XuMUYeCcKHe CBOWCTBA OEJIKOB.
buonornyeckue GpyHkru OEIKOB.

®depMeHThI — OMoornUecke karaau3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIN
HneHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtamunbl. Otauyus
(epMEHTOB OT HEOPTaHUYECKUX KaTaJIM3aTOPOB.

YraeBosl: MOHOCaxapu bl (TI0K03a, pru003a U 1e30KCUpru003a), Iucaxapuibl
(caxapo3a, JlakTo3a) MW TOJMCaxapulbl (Kpaxmaj, TJUKOreH, IEeJUII0JI03a).
buonornueckue GyHKIUU YIII€BOJOB.

Jlunuael:  Tpurauuepuab, QocPoaunuasl, CcTepouasl. [ uapoduiIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkumu sunuaoB. CpaBHEHUE
YIJIEBOJIOB, OEJIKOB U JIMIUI0B KaK MCTOYHUKOB SHEPTHUU.

Hyxnennoseie kucnotel: JHK wu PHK. Hykmeotuaer — MOHOMEpBI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pyuknun JJTHK. Ctpoenue u pynkuu PHK.
Buner PHK. Ipuanun kommiementapaoctu. [Ipasuno Yapradgda. Oyunkmmun PHK
B kiieTke. AT®: ctpoenue u pyHKIMH.

[{uronorus — Hayka o kierke. KinerouHnas Teopusi — npuMep B3auMOICUCTBUS
uzaei u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YUYEHHS KIETKH.

Knetka xak nenoctHas xuBast cuctema. O01ne npu3Haky KIETOK: 3aMKHYTast
HapyxHass memOpana, moiekynsl JJHK kak renermueckwii ammapar, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHueckass U mpokapuotuyeckas. OcoOEHHOCTH
CTpOCHHMsI MpOKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue



AYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTJIWYUS PACTUTEIBHON, >XUBOTHOM U
IrpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsS CTEHKA, TJTMKOKAIUKC, UX
dbyukiuu. [1nasmatnyeckas MmemOpana, e€ cBoiicTBa u ¢hyHkuu. [{utornnasma u eé
opraHouibl. OpHomeMOpanHbie opraHousl kietku: JIIC, ammapart ['onbmxw,
au30coMbl. [1oayaBTOHOMHBIE OpPraHOMIbLI KIETKU: MUTOXOHAPHUH, TUIACTHUBI.
[IpoucxoxneHne MUTOXOHApUM M Tiactua. Buasl mmactun. HememOpanHbIe
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKA. ODYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sapa: sjuepHas 000JI0UKa,
KapuoIlUia3Ma, XpOMATHH, SAPHIIIKO. XPOMOCOMBI.

TpaHncnopT BellecTB B KJETKE: NAacCUBHbIA (Iuddysus, obOnery€éHHas
muddy3usi), aKTUBHBIM (NMEPBUYHBIA W BTOPUYHBINM aKTUBHBIA TPAHCIIOPT).
[Toymponuitaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHJIOIUTO3:
MUHOIIUTO3, ParourTo3. JK301UTO3.

JlemoHcTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Jnarpammel: «Pacnpenenenne XMMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«PacripeniesieHue XuMU4YECKUX 2JIEMEHTOB B dKHUBOU MPUPOCH.

Tabmuiel u cxembl: «lleproguueckass TabavIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJIbIY, «bruocunTes 6enka», « CTpoeHue MoJIeKyJIbl OelKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHne MoseKyibi
AT®», «CtpoeHne >yKapuOTHUYECKOM KIETKW», «CTpOeHUEe KUBOTHOM KIIETKWY,
«CTpoeHne pacTUTENbHON KIETKH», «CTpOEHUE MPOKAPUOTUUECKON KIIETKHY,
«CtpoeHue sapa KIEeTKN», « Y IeBoAbD), «JIMmuash.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHWE MJi TPOBEIACHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpENapaThl pPaCcTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas pabora Ne 1. «M3yueHwe KaTaJUTUUECKON aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)».

Jlabopatopuass pabora No 2. «l3ydyeHwe CTpOCHHS KJIETOK pacTEHUH,
JKUBOTHBIX W OaKTepUM MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenapaTax M X
OMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BemecTB, WM MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
JTUCCUMUJISIIIUSA (SHEPTETUUECKNii OOMEH) — JBE CTOPOHBI E€IMHOTO TIpollecca



MeTtabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEHIECTB U HHEPTHH B MOHUMAHUU
MeTabonmu3ma.

Tuner oOMeHa BemecTB: aBTOTPO(dHBIN U reTepoTpodHbIid. Pois ¢pepMeHTOB B
oOMEHE BEIECTB U MPEBpaIllEeHUU HEpruu B kietke. OTinuus (HepMEeHTOB OT
HEOPTaHWYECKUX KaTalu3aTopoB. belku-akTuBatopel M OEIKU-UHTHOUTOPHI.
3aBUCHUMOCTBH CKOPOCTH (PEpMEHTATHUBHBIX PEaKLUN OT Pa3IMYHBIX (PaKTOPOB.

®otocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakiuu
dbotocunteza. dpPexTuBHOCT PoTOCHUHTE3a. 3HAUCHHE (OTOCUHTE3A JIs KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBILLIEHUS €T0
MPOAYKTUBHOCTH Y KyJbTYPHBIX PACTEHHUI.

XeMOCHHTEe3. XEeMOCUHTE3UPYIoIIHe OakTepuu. 3HAUEHHE XEMOCHHTE3a IS
JKW3HU Ha 3eMII€.

OHepreTudeckuii oOMeH B KieTKe. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJUPOBAHHE SHEPTUU B KJIETKE. DTalbl YHEPreTHYECKOro ooMeHa. [ mukonus.
bpoxenne m ero Buapl. KucimopogHoe OKHCIIEHHE, WM KIETOYHOE JIBIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPrETUIECKOT0 OOMEHA.

Peaknum wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetuyeckoil uHpopManuu B KIETKE. [ eHETWYeCKUil KOJ W €ro
cBoMcTBa. [IpUHIMII KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUYHOTO CHHTE3a.
Peanuzauus HacneacTBeHHON MH(popMauuu. TpaHCKpUIIUS — MAaTPUYHBIA CUHTE3
PHK. Tpancmsiiuss — OuocunTe3 Oenka. Ortambl TpaHcisuuud. KoaupoBaHue
aMUHOKHUCTOT. Ponbk pubocoM B OMocuHTE3€e OeIKa.

Hexnerounsie ¢popmbl xu3HU — BUpYChl. Uctopust oTkpsiTus Bupycos (1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOTO IIUKJIA BUPYCOB.
baktepuodaru. bonesnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CITN/a.
OOpatHasi TpaHCKpHUIIUS, peBepTa3a M HWHTErpasa. BupycHble 3a00sieBaHUS
yeoBeKa, )KUBOTHBIX, pacteHuid. CITN/I, COVID-19, comuanbHbie U MEAUITUHCKUE
npobisiemsl. [IpodunakTuka pacnpocTpaHeHUsI BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCTpanuu:

[Toptpetsr: H. K. Konsuos, /1. . MBanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunbl nutanusy, «Metaboauzm», «MHTOXOHIPHUS,
«HepreTuyeckuii oomen», «Xiopormmracty, «Potocuntesy, «Crtpoenue JHK»,
«CtpoeHue 1 PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuili Koy,
«Bupycw», «bakrepuodarn», «CtpoeHre u xu3HeHHBIM 1uki Bupyca CIIN/a,
oakTepuodaray, «Permukarms JTHK».

ObopynoBanue: moaenu-anmuukanuu «Yasoenue JHK u Tpanckpunimsy»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Moaelb cTpykTypsl JJHK.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».



Tema 5. Pa3MHOKeHHMe U HHANBHUYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHplii MK, WM JKU3HEHHBIM NUKI KIeTku. MHTepdaza u MuTos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarommx B uHTepdasze. I[loaroroBka KieTku K
nenenuto.  [IpecunTeTndyeckuii  (MMOCTMUTOTHUYECKUM), CHUHTETUYECKHUH WU
MOCTCUHTETHYECKHUH (MPEMUTOTHUECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunres JIHK — perumkanuma. IIpuanuner perumkanyu JITHK:
KOMIUIEMEHTAPHOCTD,  ITOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJUICIBHOCTb.
Perumkanust — peakius MmarpuuHoro cuHre3a JIHK. Crpoenune xpomocom.
XPpOMOCOMHBIN HA0Op — KapuUOTHIL. JIUTIJIOMIHBIA W TalJIOMJIHBIA XPOMOCOMHBIC
HaOopbl. XpomaTtuibl. ['oMonornuneie XxpoMocoMsl. [1010BbIE XpOMOCOMBI.

[{uTonornyeckue OCHOBBI PAa3MHOXKEHHMSI M WHIWBHUIYAJIbHOTO Pa3BUTHS
OpPTaHHU3MOB.

Henenne xnetkn — muto3. Cragum murtosza. IIponeccsl, mpoucxonsimye Ha
Pa3HBIX CTAINUSIX MUTO3a. bHOIOrnYeCKni CMBICII MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecrolioe U 1moJjioBoe. Buapl Gecrionoro
Pa3MHOXKEHUS: JEJIEHUE HAaJABOE, ITIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAYCHHE ISl CEJICKLUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchbl, nMpoucxoasiinue Ha CTagusx Menosa.
IToBenenne xpomocoM B Meno3e. Kpoccunrosep. buosiormyeckuid CMBICT H
3Ha4YeHUE Meno3a.

['amerorenes — mpoiecc 00pa30BaHUsl MOJIOBBIX KIETOK Yy JKHUBOTHBIX.
[TonoBbie *ene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHue M Pa3BUTHE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
OcoOeHHOCTH CTpOEHHUs SWLEKIEeTOK U chepMaro30ounoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHATBHOTO PA3BUTHUS Y TO3BOHOYHBIX KUBOTHBIX:
npo0Orienue, ractpysiius, opraHorene3. IloctamOpuonanbHOEe pa3Butue. Turbl
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuii. OHTOr€HE3 IIBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INM PA3BUTHS.

JlemoHcTpanum:

Tabmuipt u cxembl: «DopMmbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pAacTeHUI», «BereratuBHOe pa3MHOKEHHUE



pacteHuit», «Jlenenue kieTku Oaktepui», «CTpOEHHE TMOJOBBIX KIETOK,
«Ctpoenue xpomocombl», «Kierounsrii nuukm», «Permmukanus JHK», «Mwuto3y,
«Menos», «llpsmoe n HenpsiMoe pa3BuTHeE», «['ameToreHes y MIEKONUTAIOIUX U
4enoBeKka», «OCHOBHBIE CTA/IMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKpOHpenapaTsl «CniepmaTto3ouapl
MJICKOITATAIOWIETOY, «SHIEKIIeTKa MJeKonuTarumero», «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MAarHuTHAas MOJENb-alIuIinKanus «/leieHue KIEeTKW», MOJIEIIb
JHK, monenp metada3zHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKTUHYECKHE PadOThI:

JlabopatopHas pabora Ne 3. «HaGmromeHne MHUTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlaGopatopuas pabota Ne 4. «M3ydeHue CTpPOCHHS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mctopus pazButus reHeTukd. Ponbs nuTosioruun
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
V4EHBIX B pa3BUTHE TEHETUKU.  MeToabl TEHETUKU (TUOPHUI0JIOrHYECKUM,
HUTOT€HETUYECKUHN, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
NoHATHUSA. [ 'eHeTuYecKkass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPEIIUBAHUN.

3aKOHOMEpPHOCTH HACJIeIOBaHUsl MPHU3HAKOB, YCTAHOBIICHHbIE . Mennenem.
MoHorubpuHoe CKpeumBaHue. 3akoH eauHooOpa3us THOPUAOB MEPBOrO
nokosneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH pACIICIUICHUS IPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1oHOe ¥ HenoHOe TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacleJOBaHUS
npu3HakoB.  [lUToreHeTHMYEeCKHE€  OCHOBBI  JUTHOPUIHOTO  CKpELIMBaHUS.
AHanm3upyolee cKkpeuBanue. Mcnonp30Banne aHAIM3UPYIOLIETO CKPEIIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHoe HacneoBaHue npusHakoB. Padborta T. Moprana 1o criernjieHHOMY
HacIIeOBaHUIO F'eHOB. Hapy1ieHue clienienns reHoB B pe3yJIbTaTe KpOCCHHTOBEPA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKne KapThl.

['eneTnka nosia. XpoMOCOMHOE ONpEAEIIEHUE Toa. AyTOCOMBI U TOJOBBIE
XpoMocOMBI. ['omoramerHele M rereporaMeTHele oOpraHu3Mbl. HacnegoBanue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUbl ”3MEHUYMBOCTHU: HEHACICICTBEHHAS Y HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIM(PUKAIIMOHHONW U3MEHUYUBOCTH. BaprallMoHHBIN psia M BapuallMOHHAsT KpUBas.
Hopma peakuum npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBEHHBIE MPU3HAKH U KX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.



HacnencrBeHHas, Wid TE€HOTUIIMYECKAs, HU3MEHUUBOCTh. KoMOWHATHBHas
U3MEHYHMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTHA. MyTarmoHHas U3MEHUYMBOCTh. Kitaccudukanust MyTanmii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa 1 mpuunHbl MyTalud. MyTareHHbie (pakTopBbl.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclieAcTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka 4yenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOAbl T€HETHUKU
YeJIoBeKa: TeHealIorMuecKuil, OJIM3HEIOBbIN, IMTOT€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH. CoBpemeHHOE ONpEIEIICHHE r€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1I1P-anamm3a. HacmencTtBennnsie 3a00JIcBaHUS 4YeEJIOBEKAa: T'E€HHBIC OOJIC3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPEIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TreHepaThBHble MyTanuu. CTBOJNOBBIE KIETKH. [IpuHIUIIBL
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKY U JICUEHUS TeHETUYECKUX
Oosie3Hel. MeauKo-TeHETUYEeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TEHETUKU B MPETOTBPAICHUN U JICYEHUU FeHETUYECKUX 3a00JIeBaHUM YeIOBEKa.

JlemoHcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHKUE U €T0 [IUTOTCHETUYECKasT
OCHOBa», «3aKOH PACIIEIJIEHUS U €r0 HIUTOT€HETUYECKAsi OCHOBAY», «3aKOH YHCTOTHI
rameT», «/Iurnbpuanoe ckpemmBanuey, « [ {luronorunueckne 0CHOBBI TUTHOPUTHOTO
CKpeluBaHus», «Menosy, « B3anMoaencTeue aielibHbIX TeHOBY, «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJIOBEKa», «I eHeTnka moisia», «3aKOHOMEPHOCTHU
HACJIEIOBAHMS, CUEIUIEHHOTO ¢ Mmojom», «KapuoTumnel yernoBeka M >KUBOTHBIXY,
«Bugpl u3menunBocTH», «MoaudukanmoHHas U3MEHYUMBOCThHY, «HacnemoBanue
pesyc-baktopa», «I'eHeTuka rpynn KpoBw», « MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-amInKanun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmuBanuey, «llepexpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTipenapart «J[po3odumnay (Hopma, MyTaruu Gopmsl
KpBUIbEB U OKPACKH Tela), repbapuii «I"'opox moceBHOM».

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

JlabopaTtopHas pabora Ne 5. «3ydyeHue pe3yiabTaTOB MOHOTHOPUIAHOTO W
JUTUOPUIHOTO CKpEUIMBaHUs y AP030( Ikl Ha TOTOBBIX MUKpOTpEnapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yuenue Moau(pUKaIMOHHOW U3MEHUYHUBOCTH,
MMOCTPOEHHUE BAPUALMOHHOIO PSila U BAPUALIMOHHON KPUBO.

JlabopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uisl Ha TOTOBBIX
MUKpPOTIpenapaTax.



[Ipaktueckass pabora Ne 2. «CocraBieHWE UM aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexknys Kak Hayka M IpolecC. 3apOXKICHUE CEJIEKIUU U JTOMECTHKALUS.
VYyenne H. 1. BaBuinoBa o ieHTpax IpoUCX0XKIE€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHuil. LIeHTpbl IpONCXO0KIEHUS JOMATHUX KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIMU. MacCoBBIi ¥ MHANBUAYAIbHBIN OTOOPHI B
CEJICKIIMM PACTEHMM M JKUBOTHBIX. OLEeHKa 3KCTepbepa. bIM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YWUCTBHIX JIMHUH.
['erepo3uc, unu rubpunHas cwia. HeponcTBeHHOE CKpellMBaHUE — ayTOpUIUHT.
Otpanénnas rudpuauzanus 1 e€ ycnexu. MIckycCTBEeHHBIN MyTareHes3 U noJly4eHHe
NOJITLTIONIOB. JIOCTHKEHNS CeNEeKIIMHU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTEXHOJIOTHA KaK OTpacib IPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3nanuss pexkomOuHanTHOM JIHK wu Tpancrennsix opranuzmoB. Kierounas
uHxeHepus. Kierounble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUU.
KiionupoBanve BBICOKONPOIYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Okojornyeckue W 3tudyeckue  npobmembl. MO  —  reHeruuecku
MO (ULIMPOBAHHBIE OPTaHU3MBI.
JlemoHCcTpauuu:

[Toptpersr: H. U. BaBumos, . B. Muuypun, I'. /[I. Kapneuenko, M. O.
HBaHOB.

Tabmuubr u cxembl: kKapta «lleHTpbI MPOUCXOXKIECHUS W MHOTOOOpa3us
KYJbTYPHBIX pacTeHui», «lopoasl TOMalIHUX KUBOTHBIX», «CopTa KyJbTypPHBIX
pacreHumity, «OtnanéHnas ruopuausanusy, «PadoTel akagemuka M. @. MiBaHoBay,
«Ilomunnongus», «OObEeKThl OWOTEXHOJOTHM», «KileTouHbIe KYyJIbTypbl H
KJIOHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsiKH TUIOJ0B M KOPHEIIJIONOB AUKUX ()OPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

Oxkckypenust «OCHOBHBIE METOAbl U JOCTUKEHHUS CEJIIEKUIWA PACTCHHU H
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOpaTOpHIO
arpOyHUBEPCUTETA WIK HAYUYHOTO LICHTPA)».

11 KIIACC

Tema 1. DBoIOIIHOHHAA OMOJIOTHS.

[IpennochuUIKu BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIOIMOHHAS
Teopusi U €€ MecTo B Ouonoruu. BiusiHue 3BOJIIOIMOHHON TEOpUM HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.



CBuzerenbctBa 3BoMOIMU. [lameoHTONOrMYECKHE: TOCIEI0BATEIbHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHUECKON JIETOMHCH, TEPEXOIHbIE (OPMBL.
buoreorpadudeckue: cxoncTBo U paznuune GayH u GhIop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IU4Msl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHUE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYJIMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METa0ONMYECKHX MyTell y Bcex
OpTaHHU3MOB.

OomonnoHHass Teopuss Y. JlapBunHa. IIpeAnochUIKM BO3HUKHOBEHUS
JapBUHM3MA. J[BIKyIIME CHUJIbI 3BOJIOUMU BUIOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOIpPEAECIEHHAS] U3MEHUYUBOCTb,
Oopn0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOP).

Cunreruueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

Muxkpossosrorus. [lomynsanus kak eAMHUIA BUAA U SBOIIOLNN.

JBrxymme cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTallMOHHBIN
npoluecc M KOMOWHATHBHAas W3MEHYMBOCTb. llOMynsiMOHHBIE BOJHBI U Apeud
reHoB. M30s1us 1 MUrpanus.

EctecTBenHbIii oT00p — HampaBiswiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IprucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodoUUU. [Ipumepsl
MPUCIIOCOOJIEHUI y OpraHu3MoB. ApoMopd03bl U UAHOATANTAIIIH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbie  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIeCKOe.

Maxkpossomoniust.  PopMbl  3BOIIOLUMU:  (UIETUYECKas, JAUBEPreHTHasd,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUN.

[IpoucxoxeHue OT HecleUuUaTu3upoBaHHbIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAS paAaLUs.

JleMoHCTpaum:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepuos.

Tabnuib! u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apoJIbIIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  O0ppObI 32
cymectBoBanne», «EctecTBeHHbIil 0TOOP», «MHOrO0Opasnue COpTOB PaCTCHUIY,
«MHoroo6pasue  HopoA  KUBOTHBIXY, «Tonynmsaumm»,  «MyTtanuoHHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Uamoamantaumm», «OO0ImIas aereHepauus,
«/IBmkymme cunsl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
JHapsuna», «bopbba 3a cymectBoBanue», «IIprucrnocoOIeHHOCTh OPTraHU3MOBY,
«I'eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BUTO0OPA30BAHUE).



ObopynoBaHue: KOJUIGKIMSI HACEKOMBIX C Pa3IMYHBIMH THIIAMU OKPAaCKH,
Ha0Op IUTIOMOB M CeMsH, KoJuteKius «[Ipumepsl 3aluTHRIX MPUCTIOCOOIECHUN Y
KUBOTHBIX», MOJENh «OCHOBHBIC HAIPABICHUS JBOJIIONHUN», 00BEMHAS MOJEIH
«CTpoeHue roJIOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJulekuus «DOpMbI COXPAHHOCTH
HMCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmmkanus «llepexpéct
XPOMOCOMY, BIIaXKHbIE TIpenapathl «Pa3zButue HacekoMoroy, « Pa3zBuTue Jsrymikm,
MuKkponpenapar «/Ipozoduiia» (HopMa, MmyTanuu GopMbl KPbUILEB U OKPACKH TENA).

JlaGopaTopHble U MpaKTUHYECKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHHE BUIOB MO MOPGOIOTHUYECKOMY
KPUTEPUIO».

JlabGopartopHas padota Ne 2. «Onrcanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JlonayuHble TpeACTaBICHUS O 3apOXKJICHUM KW3HU. HayuHble rumoress
BO3HUKHOBEHHUS KW3HU Ha 3emiie: a0uoreHe3 W NaHcrnepMmus. XUMHYECKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIepUMEHTAIbHOE TOATBEPKACHUE XUMUYECKON 3BOIIOMA. HayanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HHMKHOBEHHE MpPOTOKJIETKU. [IepBbie KIETKH W HX DSBOJIOIUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa U €€ TMepuoAbl: KEMOPUICKUH,
OPIOBUKCKUH, CUITyPUHUCKNN, IEBOHCKUI, KAMEHHOYTOJIBHBIN, IEPMCKHM.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickags »3pa ®W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTE€HOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIMU PACTUTENBHOIO M JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u
KUBOTHBIX. [TosiBIIEHHE, paclBET U BEIMUPAHUE TPYTI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak oTpaxeHue »3BoJitouud. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUs KaK HayKa. Pa3Butue nmpeacTaBieHHil o
MPOUCXOXKJIEHUH uejoBeka. Meroabsl H3ydeHus aHTpororenesa. (CxojactBa u
pa3InyKs 4€JIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JIBxymme cuibl ((pakTopbl) aHTpororene3a. HacneacTBeHHass ”3MEHUYNBOCTh
U eCTeCTBEHHbIN 0TOOp. OOuIeCTBEeHHBIN 00pa3 >KU3HH, U3TOTOBJIEHUE OpPYyAUN
TpyAa, MBIIIJIEHUE, PEYb.



OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbi, YenoBek mnpsaMoxomdamni, YenoBek Heanaepranbckui, UYenosek
pazymHblii. Haxonku MCKOmaembIX OCTaTKOB, BpPEMSl CYIIECTBOBAaHHSA, O00IacTb
pacrnpocTpaHeHus, 00bEM roJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIUSL.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMECOU]IHASA
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs]),  MOHTOJOUAHAs
(a3maTtcko-aMepukaHckas).  UepTel ~ MPHUCIOCOOJICHHOCTH  TMPEACTABHUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYIIECTBOBaHHUs. EJIMHCTBO 4YEIOBEUECKUX pac.
Kputuka pacusma.

JemoHcTpanum:

[Toptpersr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mmwuiep, ['. FOpu, Y.
apBuH.

Tabmuupbr u cxembl: «Bo3HukHOoBeHHEe CoOJIHEUHOUM cucTeMbl», «Pa3zButue
opraHuueckoro wmupa», «PacturenpHas KieTka», <« KuUBOTHast  KJIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOrOo MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeJOBeKa», «llpeBHenmmue moam», «lpesHue mrogm», «llepsbie
COBPEMEHHBIE JI0N», «HemoBeYeCKre pacs».

O6opynoBanue:  Mynsiku — «llpoucxoxkaenne — yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMaHbOHLA), CIENKH WIH
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyomiia, ckpebiia), TEOXpPOHOJOTHUYECKas Ta0iuIa, KOUICKIUsS «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX KUBOTHBIX M PACTCHUID.

JlaGopaTopHbie U MpaKTUHYEeCKHE PadoOThI:

[Ipaktuueckast padbota Ne 1. «M3yueHue MCKOMAEMBbIX OCTATKOB PAacCTeHUU U
YKUBOTHBIX B KOJUIEKIIUSX).

DKCKypcust «IBOJIIOIUSL OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3€eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHS KaK HayKa. 3aJaul U pa3Jiesibl SKOJIOTHMH. MeTo bl SKOJTOTHYECKUX
UCCJIEIOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHWs OPraHW3MOB: BOJHAs, HA3€MHO-BO3MYIITHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue (axkropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abuoTnueckue, OHOTHYECKHME U aHTpOnmoreHHsle. JlelicTBUE HKOJIOTMYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.



Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaKHOCTh. DOoTONEpHOAN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMBl.

buotnueckue ¢akropsl. Bunbl 6noTHYecKuX B3aMMOJCHCTBUM: KOHKYPEHIINS,
XMIHUYECTBO, cUMOMO3 U ero Qopmsl. Ilapasutusm, koomepaius, MyTyaausM,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTPAIHU3M.
3HaueHne OMOTHYECKHX B3aMMOJCHCTBHI N7l CYIIECTBOBAaHHS OPraHHU3MOB B
IPUPOJIHBIX COOOILECTBAX.

OKOJIOTMYECKUE XapaKTePUCTUKH momysiuud. OCHOBHBIE IIOKa3aTeNH
NOMYJISILUN: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTH, IPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOIMYJISILUA U €€ peryssuusl.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxemsl: kapta «IIpuponnsie 30Hb1 3eMuan», «Cpeapl oOUTaHUs
opraHusMoBy», «®doronepuoauszm», «llomymsum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJISAUUNA UHPY30puu-Ty penbkny, «Iluimesbie nenm».

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlabopaTtophnas pabota Ne 3. «Mopdomorndeckrne 0COOEHHOCTH PaCTEHUHN U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas pabora Ne 4. «BiusiHue cBeTa Ha poCcT U Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktrueckast padota Ne 2. «Ilomcy€T MIOTHOCTH NMOMYJSIUNA Pa3HBIX BUOB
pacTEHUID.

Tema 4. Coo0mecTBa ¥ 3K0JI0rH4eCKHE CHCTEMBI.

CooOmiectBO opraHu3smMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buabsl-momuHantel. CBsA3M B
ouoneHose.

DOkonoruueckne cucrembl (dkocucteMbl). [lonsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (nmuieBbie) ypoBHH 3KocrucTeMbl. [Iuiessie 1ienu u cetu. OCHOBHbBIE
MOKa3aTelIu SKOCHUCTEMBI: OMoMacca, MPOAYKLUHA. DKOJIOTMYECKHE TNHUPaMUbL:
OPOAYKIMH, YHCICHHOCTH, Ouomacchl. CBOICTBa 3KOCHUCTEM: YCTONYHUBOCTD,
camoperyJisanus, pazsutue. Cykueccus.

ITpuponHble SKOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMA XBOHHOTO
VI [IAPOKOJIMCTBEHHOTO JIECA.

AHTPOTNIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYCHHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.



buopasznooOpasue kak Qakrop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouoceprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rI100aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
onocdepe.

KpyroBopoTs! BemiecTB U OMOT€OXUMUYECKHE IIUKIIBI 3JIEMEHTOB (yTiepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6nochepe 3emiin. AHTpONIOreHHbIE U3MEHEHHs B Orocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e NPUPOIBI U yesioBeuecTBa. CoxpaHeHrue OMopa3Ho0Opa3us
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCIOIb30BaHue. JlocTH)eHus: OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuupbl u cxemsl: «llumesbie nenm», «bUOLIEHO3: cOCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKAasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOITOTCHHBIE BO3ACHCTBUS Ha IPUPOIY», «BaKHEHTIINE NCTOYHUKY 3arPA3HCHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeiIIas cocTamistonias orochepo»,
«®DakTopel  merpamanuu  nouB»,  «llapuukoBeiii  addexkT»,  «DakTophI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepb»,
«Pacnipoctpanenue xuzHu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaelb-anmukanus « TUnudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoneHo3», «Bpeaurenn BaKHEHIIINX
CEIIBCKOXO3SIMCTBEHHBIX KYJIbTYP», FepOapuu M KOJJICKIIUHA PACTCHUHN U dKUBOTHBIX,
MPUHAICKAIIHME K Pa3HBIM YKOJIOTHYECKUM TPpyTIaM oJHoro Buaa, KpacHas kaura
Poccuiickoii  ®enepannu, H300paXKEHUs OXpaHSAEMbIX BHJIOB pAacTEHUH U
KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM YCTAHOBKAaMH, NPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PA3BUTHUA BHYTPECHHEH TMO3ULIHMM JUYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapILIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOTO
OMbITAa M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIlpaBJICHUU
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMErocss Kak aKkTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB M 00S3aHHOCTEH, YBaXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTBH K COBMECTHOM TBOPUYECKOU NEITEILHOCTH MPH CO3TaHUH YUSOHBIX
MPOEKTOB, PEIICHUH YYeOHbIX U T[O3HABATENbHBIX 3a/a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a7ad, YBaXKUTEIbHOTO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKON UJEHTUYHOCTH, MAaTPUOTU3MA,
YBKEHHS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH mepea PonnHoi, ropnoctu
3a CBOM KpaH, CBOK PoauHy, CBOM S3BIK M KYJIBTYPY, IPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KEHHIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUN;



MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusnyeckoro BOCHUTAHUA, POPMHUPOBAHMS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

MOHMMAaHUE U peann3aliys 310pOBOro 1 6€30MmacHOro o0pas3a KU3HHU (310pOBOE
MUTaHue, COOJTIOICHNE TUTUEHUYECKUX MMPABUIT U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, perysipHas (Qusuyeckas akTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (pH3ndyecKkoMy u
IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHE MOCIEACTBUN U HENPUSITHS BPEAHBIX MPUBBIYEK (yHMOTpeOIeHUs
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

MHTEpEC K Pa3IMuHbIM cepaMm npodhecCHOHANbHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK HICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYIKAIOIIEN CPEBI;

OCO3HAaHHME TJI00aJBLHOrO XapakTepa KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOPETAEMBIE TTPU N3YUECHUU OMOJIOTHH 3HAHMSI
M yYMEHUS TNpU PEIICHUH MpoOJieM, CBSI3aHHBIX C  paldOHAJbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECHUS B HOKOCHUCTEMAxX, OXpPAaHY BHJIOB,
aKocucTeM, brochepsr);



AKTUBHOE HENPUATHE NEUCTBUM, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMEHHE MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHUYECKHE MOCIEACTBHS
PEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATD UX;

HaJIM4KUE PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHUS, YKOJIOTMYECKON KYJIBTYpBI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTHBHOM M COLMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYACTHUIO B IPAKTHUYECKOMN JEATEIBHOCTH 3KOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILICHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
(GOpMHpPOBAaHUU PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NPEACTaBICHUS] 00 OKpPYXalollleM MHUpPE KaK O €AUHCTBE MPHUPOJIbI, YeIOBEKa U
o0miecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpolieM
COXpPAaHEHMs IIPUPOJIHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTHA MEIULMHBI, CO3JaHUE MMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBl  Pa3BUTHS
4eJI0BEYECTBA, MIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOoOsieM U
o0ecrieueHuss  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  palllOHAJIbLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OHOJOTMYECKUX 3HAHUH B LEJIX
NOBBIIICHHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
pU U3y4YEeHUU OMOJIOTHH;

MMOHMMAHUE CYLIIHOCTH METOJOB ITO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IMOJy4YaeMble 3HAHHUA JJs aHaiu3a |
OOBSICHEHHSI SIBICHUIN OKPYXAlOIIer0o MUpPa M MPOUCXOASIIMX B HEM HU3MEHEHUH,
yMEHHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHMsI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESTEIBbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIANBUAYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MetanpeameTHble pe3ysibTaThl OCBOCHHUS yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCleI0BaHNE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUX ), YHUBEPCAIbHbBIE
yueOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, PETYJSTUBHBIE),
obecneunBaomue GopMrupoBanrue (yHKIMOHATBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM ~ OOYyYaroluxcs, CHOCOOHOCTh OOy4YaroIUXCsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
yueOHbIE IeMCTBUS B TO3HABATEIILHON U COLIMAJIbHON MTPAKTHUKE.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE eiiCTBUSI:

CaMOCTOATENbHO  (OPMYyJNHMpPOBAaTh W aKTyalIM3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh MPU OCBOCHHHM 3HAHMM NPUEMBI JIOTUYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUH HUX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS (DAKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUs (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHATH CXEMHO-MOJIEIIBHBIE CPEACTBA VISl ITPEACTABIICHUS CYILIECTBEHHBIX
CB3¢M M OTHOUIEHMH B H3Y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKxKe
IPOTUBOPEUHUI PA3HOTO POAA, BBIIBICHHBIX B Pa3IUYHBIX HH(POPMAIMOHHBIX
WUCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHATbHBIX M HEMAaTEPHUATLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCIICICTBUN JACSATEIbHOCTH;

KOOPJAMHHUPOBATH U BHITIOIHATH paOOTY B YCIOBHUSIX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHA PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIaJICTh HaBBIKAMU YI€OHO-HCCIICIOBATEBCKONW M MPOCKTHOU JIEATEITHHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3aa4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpETalnH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBINIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBIE 3aJadyll B 0Opa30BaTEILHOM
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUS, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJaydl  pPe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIAThH IIE€JICHANIPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JENUCTBUS B MPOGECCHOHANTBHYIO CPENy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATCIBHYIO M TPAKTHYCCKYIO 00JIaCcTH
KU3HEICITCIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00J1acTeH;

BBIJIBUTATh HOBBIC WJEH, MpeJjlaraTb OPUTHHAIBHBIC MOIXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MHPOpMamu (TeKcTe y4eOHOTOo
MocoOusl, HAYYHO-TIOMYJISIPHOW JIUTEpAaType, OWOJOTUYECKHX CIIOBapsSX |
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHBIX, B VIHTEepHeETe), aHaIM3UPOBATh
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUSI, KPUTUIECKU OLICHUBATh
e€ I0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIIMpoOBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMABI MPU TOUCKE U
otOope Omosornueckol WHGOPMAITUH, HEOOXOAUMOW ISl BBIMTOTHEHUS yUeOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckor nHGopMaIKK (CXeMbl, rpadUKU, TUArpaMMbl, TAOTUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4yHBIM SA3BIK B KayecTBE CpeAcTBa mpu paboTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o6menmne:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCEX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JIMCKYCCUM MO CYIIECTBY OOCY>KJIaeMoOil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHN APYIMX yYaCTHHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOLICHHS, MOHMMaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJIETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJICHCTBHUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U WHIMBHUAYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPU PEIlIeHUH Y4eOHOH 3aauH;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JIEHUCTBHI C YYETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHns B )KU3HEHHBIX U YUEOHBIX CUTYyaIUAX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIbHON
JEATEeIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;

Jies1aTh OCO3HAHHBIN BHIOOD, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWN, TIOCTOSHHO TIOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th  HABBIKAMU  MO3HABATEJbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PEUIEHUS M0 HX
CHU)KEHMUIO;

OPUHUMATh MOTHBBI W apryMEHTBhl APYrMX IpU AaHAINU3E€ pEe3yJIbTaTOB
JEATEIIbHOCTH;



3) npuHsTHE Ceds M IPYIrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTarhl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buoaorus»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHMM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jIMYHBIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorueil. B mporpamme mnpenMerHbie
Pe3yJbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUs! yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPaKATh:

c(OpMHPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOIN €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBAaTh COJAEpKAaHUE OUOJOIMYECKUX TEPMUHOB M TMOHSATHUM:
KU3Hb, KJIETKA, OpraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeocras (caMOperyjsinusi), ypOBHEBas OpraHu3alusi O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHMSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3/IaraThb OWOJIOTMYECKHe TEOopuHu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Owuosoruu), 3axonsl (I
Menpens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOT0oOpasus H
MIPOUCXOXKICHUSI KyJIbTYpHBIX pacTenuit H. M. BaBuiioa), onpenensars rpaHUlibl UX
MPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yMEHHE BJaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHHUE YKUBBIX CHCTEM, IPOLECCOB M SBJIECHUI, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOT 0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISIBICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMU, OOBSICHEHHUE TMOJYYEHHBIX pPe3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHHUE BBIJEIATh CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJIICTOYHBIX OpPTaHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIIECTB M MPEBpAICHUS dHEPTUM B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBLHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYKAIOIIUX JIOJIEH, COOJI0/IEHHS HOPM IPaMOTHOTO MOBEJICHUS B OKpYKaloen
MPUPOTHONU cpeje, MOHUMaHHE HEOOXOIWMOCTH WCIOJIB30BAaHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS palMOHATIBHOTO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh »JJIEMEHTApHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIUBaHUE, CICTUICHHOE HACIeIOBAaHUEe, COCTaBIIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHUs HACJIeIOBAaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuiia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHHUE KPHUTHYECKH OIICHWBATh W HHTEPIPETUPOBATh HHGOPMAITUIO
OMOJIOTUYECKOTO COJEP)KaHMs, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIC IIMCBMEHHBIC M YCTHBIC COOOIICHHUS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh IOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS ydeOHOTrO Tmipeameta «buonorus» 6 11
KJlacce NOJKHBI OTPAKATh:

c(hOpMHPOBAHHOCTH 3HAHWHW O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMCHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHATHHOU
I'PaMOTHOCTH YEJIOBEKA JUTSl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COACPKaHNE OMOIOTUYECKUX TEPMUHOB U MOHSATUM: BU/I,
MOMYJISAKS, TeHOMOHA, DSBOJIONMS, ABWXKYIIWE CHUIBI ((aKTOPHI) SBOIIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUI000pa30BaHUE, SKOJOTHYECKUE (PaKTOPHI,
DKOCHUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYIEHThI, e  UTAHU,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;



yMEHHE u3JaraTh OHOJOTHYECKHEe TEeOpuH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoxacrsa K. M. baspa, depenoBaHusl TNIaBHBIX HalpaBJICHUH M
nyteit sBomonuu A. H. CeseprioBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPEENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BJaJIeTh METOIaMHU HAYYHOTO MO3HAHUSA B OMOJIOTUU: HAOIOIEHUE U
OMHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aius U MpPOBEACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEeMbIMU BEIWYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pE3yJbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHE JI€NIATh BBIBOJIbI
Ha OCHOBAHMH IMOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUWUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS SKOJOTMYECKUX (PAKTOPOB Ha OPraHU3MBI, IEpeHOca
BEIIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPONOTECHHBIX H3MEHEHUW B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyrOBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELIEHUN B MOBCEIHEBHOMU
KU3HU C 1enplo obecriedeHus 0e30MacCHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIIUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpY Karoulei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pAllMOHATIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHUE 3a/1aud, COCTABIISATH CXEMbI
MEePEHOCa BEIIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUSA);

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHYECKH OIEHUBATb M HWHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACcTBa MAaccOoBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl),  paccMaTpuBaTh  TIJ0OaJdbHBIE  SKOJOTMYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MMO3UIINIO;

yMEHUE CO03/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011as1 OMOJIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCIT0JI30BATh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungppoBbIe
Ne n/m P Konrpoabnsie IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
bubmuorexa [JOK
1 b .
HONOTHA Kak fiayka 3 05 https://m.edsoo0.ru/7f41c292
bu6mmoreka [IOK
2 XK 2
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 18 0,5 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 XK 11 1
VSHEACHTEILHOCTD [UICTRI https://m.edso0.ru/7f41c292
5 PasMHOXeHUE U MHAUBUAYAIIBHOE PA3BUTHE 10 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3BMEHYNMBOCTD 19 95 bubmuoreka [JOK
OpraHu3MOB ’ https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 4 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢c292
bu6mmoreka [IOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 4,5



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

11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl
bubmuoreka [{OK
1 21 1
BOFOLHOHRAS GHOTOTHS https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 15 1 bubnnoreka [JOK
3emie https://m.edsoo.ru/7f4lcc74
bubnuoreka [{OK
3 10 1
Opranu3MEL H OKpyRIOLLas Cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 17
Coo01iecTBa v 9KOJIOTHYECKUE CUCTEMBI https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P
> C3CPBIOS BpeMA > https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 68 0 3

I[TPOT'PAMME



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
JlaTa nudpoBbIe
Ne n/m Tema ypoka Kontpoabubie IIpakTHnueckue p
Bcero u3ydyeHusi odOpa3zoBaTesibHbIE
padoThI padoThI
pecypcesbl
bubmuoreka [{OK
1 buonorus B cucreme Hayk 1 02.09 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Mertoapl TO3HAHMS )KUBOU
npuposl. [IpakTudeckas padora Ne
2 112<I/1;cn0n53(1))BaHHe aSJ'II/I‘II)HBIX 1 0.5 04.09 bubnnorexa [IOK
p ' ' https://m.eds00.ru/863e6122
METOJIOB TIPU U3YYCHUU
OMOJIOTHUECKHX 00OBEKTOBY
Meronoorus SKCiepuMeHTa B
3 it p 1 09.09
OMOJIOTHH
4 buonoruyeckre cucTemsl, 1 11.09 bu6mmoteka IIOK
MPOLIECCH ¥ MX U3YyUYEHHE ' https://m.eds00.ru/863e6564
YpoBHEBas opranusa
5 POBHEBAs OPTaHU3AIHS KUBBIX 1 16.09
CUCTEM
Hcropust OTKPBITUS U U3YUCHUS
6 p p Y 1 18.09
kietku. Knetounas teopus
; XUMHYECKHH coCcTaB KIeTKU. Boxa. 1 23.09 but6mmoreka [IOK
' https://m.edso0.ru/863e674e
MuHepajbHbIC BEIIECTBA KICTKH,
8 p . 1 25.09

UX OMOJIOTHYECKAS POJIb.



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

bubnunorexa LIOK

9 benku. CoctaB u cTpoeHne OEIKOB 30.09 httos://m.eds00.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE
Karanu3aropsl. JlaboparopHas
10 paborta Ne 1 «I/IfyquHe 05 02.10 bubnmnoreka HOK
KaTAIUTUYECKOU aKTUBHOCTH https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha mpUMepe aMHJIa3bI
WJTU KaTajasbl)»
bubnuoreka [IOK
H YraeBozsL. et 07.10 https://m.eds00.ru/863e6870
bubmuoreka [{OK
12 Hyxneunosbie kucinotsl. AT® 09.10 https://m.edsoo.ru/863e6d5¢
13 Crpoenue u ¢pynkiuu ATO. 14.10
1 Hcropus u MeToabl U3ydeHus 16.10 Bbu6mmotreka [JOK
kietku. Knerounas Teopust https://m.edsoo.ru/863e6e88
15 Kitetka xak nesnoctHas xKuBas 2110
cucTema
16 Tunel knerok. [Ipokapuornueckas 53.10
KJIeTKa
Crtpoenue 3yKapruoTHYECKON
kietku. JlaboparopHas padota Ne 2
«M3y4yeHne cTpoeHus KIETOK bubmmnoreka HOK
17 pacTeHuid, )KUBOTHBIX, TPHOOB U 0.5 06.11 https://m.edso00.ru/863e6ff0
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTIpenapaTax u ux
OTIHCaHUE»
18 [ToBEpXHOCTHBII annapar KJIETKH 11.11



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

OnHoMeMOpaHHbIE OpraHOW/IbI

19 13.11
KJICTKH.
ITomyaBTOHOMHBIE OPraHOMIbI
20 KJIETKU: MUTOXOHPHUH, IJIACTUIBI. 18.11
Jlaboparopuas pabota
21 HememOpaHHbIE OpraHOHIBI KJIETKH 20.11
22 Crpoenue u GyHKUIUH sIpa 25.11
CpaBHuTENbHASA XapaKTePUCTUKA
23 P paktep 27.11
KJIETOK 3YKapHOT.
24 OOMeH BelecTB W METa00IU3M 02.12 bubmorexa LOK
https://m.eds00.ru/863e766¢
depMeHTaTHUBHBIN XapaKTep
peakuuii KJIeTOYHOro MeTabonu3ma.
Jlaboparopnas pabota «/3ydyenue
25 (epMEHTATUBHOTO PaCHICTUICHUS 0.5 04.12
MEPOKCH/IA BOJIOPO/IA B
PaCTHTENHHBIX U )KUBOTHBIX
KIIETKaX»
benku-akTuBaTophl 1 OENKU-
26 P 09.12
UHTHOUTOPBI
ABTOTpOGHBIH TUTT OOMEHa
27 poep 11.12
BEIIECTB. XEMOCHHTE3.
b
28 DOTOCUHTES. 16.12 nomorexa ITOK
https://m.eds00.ru/863e7c98
. b K
29 DOHepreTudeckuii 0OMeH 18.12 momorexa 110
https://m.edsoo.ru/863e7aae
buocunTtes 6enka. Peakuus
30 B 23.12

MaTpUIHOI'O CUHTE3a



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

31 Tpancsiius — OuocuHTe3 OenKa 25.12
Bupycbel — BHeksIeTOUHBIC (HOPMBI
KU3HU U OOJINTaTHBIE TTAPA3UTHI.
32 P 0.5 28.12
[Ipaktuyeckas padora «Coznanue
MOJICTTH BUPYCa»
BupycHsbie 3a001eBaHus YeI0BEKa
33 by : ’ 13.01
YKUBOTHBIX, PACTCHHUI
HanortexHomoruu B OM0OJI0THN 1
34 15.01
MEUIINHE
35 Ku3HCHHBIN UK KIICTKU. 20.01 bu6nmnorexa LIOK
Jlenenue KIEeTKH. ' https://m.edsoo.ru/863e7dc4
bubmuoreka [{OK
36 Matpuunsiii cunte3 JJHK 22.01
p A https://m.eds00.ru/863e796e
Murto3. Jlaboparopnas pabota Ne 3
37 «HaOmoieHre MUTO3a B KJICTKAX 05 2701 bubmuoreka [{OK
KOHYMKA KOPEIIIKA JTyKa Ha TOTOBBIX ' ' https://m.eds00.ru/863e796e
MUKpOTIperiapaTax»
38 Perynsiiust ’)KU3HEHHOTO LUKIJIA 29.01 bu6nmorexa LIOK
KJIETOK ' https://m.eds00.ru/863e7540
39 Opranusm Kak €MHOE LET0e 03.02
bubmmoteka IIOK
40 @OopMBI pa3MHOKEHUS OPraHU3MOB 05.02 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
41 [TonoBoe pa3MHOKEHNE 10.02
42 Meiio3 12.02 bubmorexa TIOK
https://m.edso0.ru/863e7f4a
OO6pazoBaHue U Pa3BUTHE MTOJOBBIX
43 P |y 05 17.02 bubnuotexa [JOK

KJ1eTOK. OII010TBOPEHHE.

https://m.edso0.ru/863e81b6



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

Jlaboparopnas padota Ne 4
«H3yueHne CTpOCHHUS MOITOBBIX
KJIETOK Ha FTOTOBBIX
MHKpOIIpenapaTax»

44

NunuBuyansHOE pa3BUTHE
OpraHu3MoOB

19.02

bubnunorexa LIOK
https://m.edso00.ru/863e8436

45

I'enetuka — Hayka o
HACJIEICTBEHHOCTU U
U3MEHYMBOCTH. McTopus
CTaHOBJICHUS U PAa3BUTUS F€HETUKHU
KaK HayKH

24.02

bubnuoreka [IOK
https://m.edso00.ru/863e86f2

46

47

OCHOBHBIE TTOHSITUSA M CHMBOJIBI
T'CHCTUKU.

3aKOHOMepHOCTI/I HaCJICAOBaHUA

pu3HaKoB. MoHOruOpuaHOE
CKpELIMBaHNE

26.02

03.03

bubnunoreka LIOK
https://m.edso00.ru/863e8878

48

[IuTonoruyeckre OCHOBBI
MOHOTHOPHUAHOTO CKPEIINBAHUS

05.03

49

50

51

AHanmm3upymrolee CKpeIuBaHue.
HenosnHnoe nomuanpoBanue

JurndpuiHoe cKpeuBaHue. 3aKoH
HE3aBHCHMOTI'0 HAaCJIEZOBAHUS
MIPU3HAKOB

[{uTomornyeckue OCHOBBI
JUTUOPUIHOTO CKPEIIUBaHUS

10.03

12.03

17.03

bubnmorexa LIOK
https://m.edso0.ru/863e89a4

52

CremieHHO€e HacleJ0BaHe
npusHakoB. JlaboparopHas pabota
No 5 «3yueHune pe3ynbTaToB

0.5

19.03

bubnunorexa LIOK
https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpEIIMBaHUA Y APO30(HIBI HA
TOTOBBIX MUKpOIIpETIapaTax»

53

54

55

XpoMOCOMHast TeOpus
HACJICJICTBEHHOCTHU

T'enetuka noma. Hacienosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

H3meHunBOCTh MpU3HAKOB. Bribl
U3MEHUYUBOCTU

31.03

02.04

07.04

bu6nmoreka [IOK
https://m.edso0.ru/863e8c60

56

N3menunBocTh. HenacnenctBenHas
M3MEHUYUBOCTH. JlabopaTopHas
pabota Ne 6. M3yuenue
MOAU(PHUKAITMOHHON U3MEHUNBOCTH,
MIOCTPOCHHE BapHAIIMOHHOTO Psifa U
BapHaIllMOHHON KPUBOH»

0.5

09.04

bubnunoreka LIOK
https://m.edsoo.ru/863e8efe

57

I'enoTunmaeckas N3MEHYNBOCTb.
KombOuHaTuBHAS H3MEHUYNBOCTE

14.04

58

59

60

HacnencrBenHas H3MEHUYHBOCTb.
Jlabopartopnast pabota Ne 7.
«Ananu3 MyTarui y 1po30Quisl Ha
TOTOBBIX MUKpPOITpETapaTax»»
3aKOHOMEPHOCTH MYTAIlHOHHOTO
npoiiecca.

I'eneruka yenoBeka. [IpakTudeckas

pabota «CocTaBieHue U aHAIIU3
POAOCIOBHOMN

0.5

0.5

16.04

21.04

23.04

bu6nmorexa LIOK
https://m.edsoo.ru/863e8efe

but6mmorekxa [IOK
https://m.edso0.ru/863e8d78

61

MeTtoasl METUIIMHCKON TEHETUKU

28.04



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

3HaucHUE MEIUITUHCKON T'€HEeTUKU
B IIp€AOTBpAallICHUN U JICHCHHUN

62 o 1 30.04
TFeHETUYECKUX 3a00JIeBaHMI
YeJoBeKa
PesepHsblii ypok. O6o01menue mo
63 teme «HacneacTBeHHOCTh U 1 05.05
W3MEHYUBOCTh OPraHU3MOB»
bubnunoreka LIOK
64 Cenekius Kak HayKa U Ipolecc 1 07.05 https://m.eds00.ru/86369214
65 MeToabl ¥ JOCTHIKEHUS CEJIEKIINU 1 12.05 bu6nunorexa LIOK
pacTEeHUN U KUBOTHBIX https://m.edso00.ru/863e9214
66 buorexHonorus kak orpacib 1 14.05 bubnnorexa [JOK
IIPOU3BOJCTBA https://m.edsoo.ru/863e9336
XpOMOCOMHAsI ¥ T€HHAs
67 HWH)KCHEPHSI. 1 19.05
MeaunuHcke OMOTEXHOJIOTHI
PesepsHblit ypok. IloBTopenue,
68 000011IeHHE, CHCTEMATH3aIIUS 1 21.05
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 68 55

I[TPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

«CpaBHeHHE BUIOB 10
MOP(}OIOrHUECKOMY KPUTEPHIO»

KosnvecTBO 4acoB DJIeKTPOHHbIE
JlaTa nudpoBbIe
Nenm/m Tema ypoka Kontpoabubie IIpakTnueckue bp
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcbl
bubmuoreka [{OK
1 DBOJIIOIHS U METOJIBI €€ U3YUCHUS 1 02.09
1 a Y https://m.edsoo.ru/863ea20e
9 Ucrtopus pa3BuTHs peacTaBiIeHUN 1 05.00 bubnnoreka [JOK
00 2BOMIOLUH ' https://m.eds00.ru/863e9570
3 OpommonnonHas teopus Y. Jlapsuna 1 09.09
BIDKYIIIME CHJIBI DBOJIIOIIUU BUIOB
4 JABrKym 1 2 1 12.09
o Y. /lapsuny
bopn0a 3a cymecTBoBanue,
5 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1 16.09
oTOop
DopMUPOBAHUE CUHTETUYECKON
5 pmHup 1 19.09
TEOPHH 3BOJOLINU
; DTarbl HBOTIOIIMOHHOTO Tpoliecca: 1 23.09 bubnnorexa [JOK
MUKPOIBOIIOLNSA U MAaKPOIBOIIOLUS ' https://m.edsoo.ru/863e9cle
[Tonynauus Kak 31eMeHTapHas
€IMHUIIA BUJIA U DBOJIFOIUH.
bubnmnoreka [JOK
8 JlaGopaTtopnast pabota Ne 1 1 0.5 26.09 1

https://m.edso00.ru/863e99c6



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

3aKOH I'eHEeTHYECKOI0 PaBHOBCCHUA

9 Jx. Xapau, B. BaitnOepra. 30.09
JlaGopaTopHnas pabota
bubnunoreka LIOK
10 DneMeHTapHbIe (GaKTOPHI IBOIIONNUN 03.10 htts://m.edsoo.ru/863e9dad
1 D¢ ekt ocnorarens. dpdexr 07.10
OyTBUIOYHOTO TOPJIBIIIKA
1 Murpanuu. M3onsmuu nomyasuui: 10.10 bubnnoreka [JOK
reorpaduyeckas, OnoIoruIecKas https://m.edso0.ru/863e9ed0
EctectBenHsblit oTO0p —
13 ) 14.10
HANPABIAIOMUN (HAKTOP IBOIIOLUU
Pe3ynbprarsl 3BOIOIUN:
IPUCIIOCOOIEHHOCTh OPTaHU3MOB U
1 BUJ000pazoBanue. JlabopaTopHas 05 17.10 bubmmoreka [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IpUCIOCOOIEHHOCTH OpraHu3Ma 1
€€ OTHOCHUTEIBHOI'O XapaKTepa»
15 Bupn, ero xpurepun. 21.10
16 Crpykrypa Buga 24.10
17 BunoobpazoBanue kak pe3ynbraT 07.11
MHUKPO3IBOJIOLIH
18 MaxpoaBomtonusi. MeTobl 1111
U3yYEHUS SBOJTIOLIUU
19 Hampasnenus u nytn 14.11 bubmuoreka [IOK
MaKpO3BOJIFOLIUHA https://m.edsoo.ru/863e9cle
20 HeoOpaTtumocTs 3BoIOLIMN 18.11



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

21

AJlanTuBHas pajauanus.
HepaBHOMEpHOCTH TEMIOB
SBOJIIOIIUU

21.11

22

23

24

Wcropus xu3Hu Ha 3emiie u
METO/BI €€ U3y4CHUS

I'unoTe3pl MPOUCXOKACHUS KUZHU
Ha 3emiie

I[OHaquBIe MMpeACTaBJICHUA O
3aPOKACHNUHA )XKU3HHU

25.11

28.11

02.12

bu6nmoreka [IOK
https://m.edsoo.ru/863ea5a6

25

26

27

28

OcHOBHBIE 3TaIlbl HEOPraHUYECKON
HBOJIIOLIAU

PaszButHe xu3Hu Ha 3emiie mo opaM
H Iepuogam

OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
PACTUTENILHOTO U )KUBOTHOT'O MUPA.
[TpakTuyeckas padora Ne 1
«3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHHH U )KUBOTHBIX B
KOJIIEKIUSX)

MaccoBsie BbIMUPpAHUA —
OKOJIOTHYCCKHE KPUZHUCHI ITPOIIIOTO

0.5

05.12

09.12

12.12

16.12

bubmuoreka [{OK
https://m.edsoo.ru/863eabbe

bu6mmoteka IIOK
https://m.edsoo.ru/863ea8hc

29

CoBpeMeHHBIN IKOJIOTUUECKUN
KPHU3HC, €T0 OCOOCHHOCTH

19.12

30

31

CoBpemMeHHas cuctema
OpPTaHHYECKOTO MHUPa
AHTpOIIOJIOTUS — HAayKa O
YeIIOBEKe

23.12

26.12

bu6nunorexa LIOK
https://m.edsoo.ru/863ea48e

but6mmoreka [IOK
https://m.edsoo.ru/863eac2c



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

32

33

MecTo yenoBeka B CUCTEME
OpPraHUYeCcKOTO MHpA.
JlaGopaTtopHnast pabora «M3yuenue
0COOEHHOCTEH CTPOCHHS CKeleTa
YeJI0BeKa, CBA3aHHBIX C
MPSIMOXOXKICHUEM

JBwxymue cuitbl (pakTops)
aHTPOIIOTEHE3a

0,5

28.12

09.01

bubnunoreka LIOK
https://m.edsoo.ru/863ead44

34

35

36

OCHOBHBIE CTaUN DBOJIFOIINNA
yeJloBeKa

YenoBeueckue pacbl U IPUPOJHBIC
azarTainmy 4€JI0OBCKa

PesepBuelit ypok. O6o011eHue mo
TeMe «BO3HHUKHOBEHUE U pa3BUTHE
JKU3HU Ha 3emiie»

13.01

16.01

20.01

bubnuoreka [{OK
https://m.edsoo.ru/863eaea?2

37

38

39

DKOJIoTus KaK HayKa

3HadeHUE PKOJIOTHUSCKUX 3HAHUH
JJI 4CIT0BCKa

Cpenpl 00uTaHUs U HKOJIOTHIECKHE
(baxTopsl

23.01

27.01

30.01

bubmmoreka IIOK
https://m.edsoo.ru/863eafec

40

AOuoTtuyeckue (HaxTopsl.
JlaGopaTtopHnast pabota No 3.
«Mopdonornyeckue 0COOCHHOCTH
pacTeHuii U3 pa3HbIX MECT
OOUTaHU.

0.5

03.02

bubmmoreka IIOK
https://m.edso0.ru/863eb10e

41

CBeT KaK 2KOJIOTHYECKuil hakTop.
JlaGopaTtopnast pabota No 4.

0,5

06.02



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BiisiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCay

42 buonorunueckue puTMbl 10.02
3HaueHne OMOTHYECKAX
B3aHUMOJCUCTBHH IS
43 pit pi | 13.02
CyIIIECTBOBAHMS OPraHU3MOB B
cpene oouTaHus
bubmuoreka [{OK
44 buornueckue daxTopsl 17.02
¢ p https://m.edso0.ru/863eb348
KOJOTMUYECKUE XapaKTEPUCTUKHU
45 2 PaKTep 20.02
MOITYJISILIAH.
46 DKOJIOTHYECKAsT HUIIIA BAA. 24.02
47 CooOriecTBa OpraHu3MOB — 2702 bubnnoreka [JOK
OUOLIEHO3 ' https://m.eds00.ru/863eb46a
48 DKOJIOTUYECKUE CUCTEMBI 03.03 bubmmoreka [JOK
(9KOCHCTEMBI) ' https://m.eds00.ru/863eb46a
Kpyrosoport BemecTs ¥ NOTOK
49 PYTOBOPOT Betll 06.03
SHEPTUU B IKOCUCTEME
50 DKOJIOTMYECKUE TUPaMUIbl 10.03
bubmmoreka IIOK
51 CBoiicTBa 3kocucteM. CyKIeccHs 13.03
yi https://m.edsoo.ru/863eb5fa
52 IIpupoaHbIE S5KOCUCTEMBI 17.03
53 AHTpPOIOT€HHBIE SKOCUCTEMBI 20.03
54 YpOosKOCHCTEMBI. 31.03
55 buocdepa — rnobdanpHas 03.04 bubmuoreka [IOK
JKOCHCTEMA 3eMITH ' https://m.eds00.ru/863ebb5e
VYuenune B. 1. BepHaackoro o
56 pHaz 07.04

ouocdepe



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

57 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 10.04 bubmmoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd16
58 YcroitunBocTh 6Hocheps 1 14.04
59 YenoseuecTBo B Onocdepe 3emiaun 1 17.04
60 Oxpana npuposI 21.04
61 CocymiecTBoBaHUE TPUPOBI U 1 2404 bubmmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
62 OCHOBHBIE TIPUHIIUIIBI YCTOWIHUBOTO 1 28,04
Pa3BHUTHS YEIIOBEYECTBA U TIPUPO/IBI
PanmmonanbHOE
63 MIPUPOJIOTIONH30BAHUE H 1 05.05
COXpaHEHHE OMOJIOTHIECKOTO
pazHoo0pazus 3emin
O000I11IEHNE TT0 TEME
64 «IIpoucxoxaeHue u pa3BuTue 1 12.05
JKU3HU Ha 3eMIie
O0600611eHne mo TeMe «IKOIOTUS —
65 HayKa O B3aMMOOTHOLICHHSX 1 15.05
OpPTaHU3MOBY
66 O6006menue mo Teme «OpraHu3Mbl 1 19.05
U cpesia OOMTaHUsD)
PeseprubIiil ypok. O600111eHIE
67 teMbl «Coo0I1IecTBa U 1 22.05
9KOJIOTHYECKHE CUCTEMBD)
68 O606menne o Teme «buocgepa —
rI106anbHast IKOCHCTEMAY
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






