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HOACHUTEJIBHASA 3AIINCKA

IIpu pa3paboTke mnporpamMmbl MO OHUOJIOTMUH TEOPETHUYECKYID OCHOBY MJIf
OIpe/eNiCHUs] MOAXOJ0B K (POPMHPOBAHUIO COJEpKAHUSA Y4YEOHOTO MpeaMeTa
«buonorus» cocraBuiaM: KoHUenTyanbHble nojoxenus DO®IroOC COO o
B3aUMOOOYCIIOBIICHHOCTH ILI€JIEH, COJAEPKAHUA, pe3yJbTaTOB OOy4YeHUA W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOKEHUS 00 OOLIUX LIENIAX U
IOPUHLMIIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmiero ob6pasoBanus B Poccuiickoit @enepanuu, a TakXKe TOJOXKEHUS O
cnenuduke OMOIOTUH, €€ 3HAaYCHUH B TIO3HAHUU >KUBOM MPUPOABI U 00eCTeYeHUN
CYLIECTBOBAHMsI 4eJ0BeUecKOoro oodmiectBa. CornacHO Ha3BaHHBIM IMOJIOXKEHUSM,
OIpe/ieNieHbl OCHOBHBIE (PYHKIIMU TPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouonoruu nAa€t NpeACTaBICHUE O MHesIX, 00 o0miei
cTparernu OOy4YeHHUs, BOCHHUTAHHUA M PA3BUTHS OOYYAIOIIUXCS CpeICTBAMU
yuebHOoro mpeamera «buonorus», omnpenenseT 00sS3aTeTbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, paclpeleieHue MO pasfelaM U TEeMaM,
PEKOMEHIYEMYIO TIOCIIEA0BATEIbHOCTh U3YUEHHsI yUeOHOro Marepuana ¢ yu4éToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTEIHHOTO
MpoIiecca, BO3PACTHBIX 0COOCHHOCTEN 00yYaromMnXcsl.

B mporpamme mo Ouonormm TakKe YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METallpeIMETHBIM M TPEAMETHBIM pe3yibTaTaM
oOyueHuss B (OpPMHpPOBAHMM OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHHOM
NEATeIIbHOCTH/YU4eOHbIX JEWCTBUN OOyJarolIUXCs II0 OCBOSHHIO COJICpKAHUS
OMOJI0rHUecKoro o0pa3zoBaHusl.

B nporpamme no 6uonorun (10—-11 kmaccel, 0a30BbId YPOBEHb) peaanu30BaH
MPUHIUI TMPEEMCTBEHHOCTH B HM3y4YEHMHM OHOJIOTHM, OJjlaroapsi 4yeMy B HeEW
MPOCMATPUBACTCA HAMPaBICHHOCTh HAa pPAa3BUTHE 3HAHUM, CBSA3aHHBIX C
(opMuUpOBaHHEM  E€CTECTBEHHO-HAyYHOTO  MHPOBO33PEHMs,  LIEHHOCTHBIX
OpHUEHTALMH JTMYHOCTH, SKOJOTUYECKOTO MBILUICHUS, PEICTABICHUN O 3J0POBOM
oOpasze *W3HU U OEpPEeKHBIM OTHOIIEHHWEM K OKpPYKaloIIeH NPUPOJHOU cCpeje.
[ToaTomy Hapsmy ¢ M3y4eHHEM OOIICOMOIOTUYECKUX TEOPHUi, a TakKe 3HAHHHA O
CTPOCHHH KUBBIX CHCTEM Pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOLECCOB B MpOrpamMme Mo OMOJOTHHU YAENEHO BHUMAaHHUE HCIOJB30BaHUIO
MOJIyYE€HHBIX 3HAHUM B MOBCEIHEBHOM KM3HU I PELICHUS MPUKIAIHBIX 33134, B
TOM dYHCJe: TMPOQUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 00OCHOBaHWSI HKOJIOTUIECKU
1eJ1eco00pa3HOro TMOBEACHUS B OKpYXKAalolled MNpUpPOJHOM cpene, aHauu3a
BIUSHUS XO3SWCTBEHHOW AESITENbHOCTH YENOBEKa Ha COCTOSHUE MPUPOIHBIX U
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAaHUS K IPUKIIaTHONW HAIPaBICHHOCTH
yueOHoro npeamera «buojaorus» npoauKToBaHO HEOOXOAMMOCTBIO OOECeueHUs



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJIbHBIX 3a7a4 MIKOJbHOTO OHMOJIOTHYECKOTO
oOpa3zoBaHus, KoTopas Tmpeanoiaraer (QGopmMupoBaHue Yy O0O0yYarOIIUXCS
CIIOCOOHOCTH  QIaITUPOBATHCA K HW3MEHEHHUSIM JIMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MUpA.

buonorust Ha ypoBHE cpenHero oOmiero o0pa3oBaHUS 3aHUMAECT Ba)KHOE
Mecto. OHa obOecrneunBaeT GOpMHpPOBAHWE Yy OOYJAIONTUXCS TPEACTABICHUNA O
HAy4YHOU KapTHUHE MHpA, paclIUpsieT ¥ 0000UIaeT 3HAHUSA O KUBOW NpHUpoje, €€
OTJIMYUTENIbHBIX MNPHU3HAKAX — YPOBHEBOW OPraHU3alMU WU HBOJIOLHH, CO3JAET
YCIIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NIPUPOABI,  (HOPMHUPOBAHHS
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe3omacHoro oOpasa
KU3HH, IKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bbonbiioe 3HaueHne GMOJIOTUS UMEET TaKXKe JIJIsl PeLICHHUS] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeAHero  oOmero  o0pa3oBaHUs,  COLMAIU3ALUU
oOyuaronuxcs. M3ydyenne 6uosorun odecrneynBaeT ycioBHs Uit (POPMUPOBAHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKALIMOHHBIX M HMH()OPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJbTYpBI, CIIOCOOCTBYET HMHTErpallui OWMOJIOTMYECKUX 3HAHUU C
MPEACTABICHUSIMHU U3 JIPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpadun. HazpaHHble MOJOXKEHHS O MpEeAHA3HAYEHUU YYEOHOro IpenMera
«buonorus» cocTaBWIM OCHOBY [UIsl ONpeNeleHHs MOAXON0B K oOTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEP)KaHUs, MPEICTABIECHHOIO B MPOrpaMMe I10
ounomnorumu.

Ot6op coxepxkanus yueOHOTO mpeamera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C MO3ULMUI KyJIbTypOCOOOpPA3HOrO IMOAX0Jd, B COOTBETCTBUU C
KOTOPbIM OOyYaromfecs: JTOJKHBI OCBOMTH 3HAHMUS U YMEHHS, 3HAUMMbIC I
dbopmupoBaHusi O00IIEH KyJIbTYphl, ONpPEACNSAIONINE aJeKBATHOE TOBEJCHHE
YesIoBeKa B OKpY’Karolleld MPUPOJHOM cpejie, BOCTpeOOBaHHBIC B TMOBCEIHEBHOM
KHU3HU U MPaKTHUECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOH CUCTeME 3HaHMM
3aHUMAIOT JIEMEHTHI COACPKAHUS, KOTOPBIE CIIYKaT OCHOBOU it (hOPMHUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa |
[EHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TIyMaHU3alUU
OMOJI0rHYecKOro o0pa3zoBaHusl.

CrtpykTypupoBaHHe COJEp>KaHUS y4yeOHOro Mmarepuaia B Iporpamme Io
OMOJIOTUM OCYHIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYECHHS] 3HAHUK 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX >KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3ALMU U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJIEHBI CJIEIYIOLIME COJIep KaTeNIbHbIE JIMHUM: «bronorusa kak Hayka. MeTosl
Hay4yHOro mo3HaHUs», «KieTka xak Ouonornueckas cucremayn, «OpraHusm Kak



Oouonornueckasi cucrema», «CucremMa W MHOTOOOpa3ue OPraHUYECKOTO MUPAY,
«IBOJIIOIUS JKUBOU IPUPOJIB», « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTH.

[lenr u3ydenuss ydyeOHoro mnpeamera «buonorus»» Ha 0a30BOM YpPOBHE —
OBJNaJIcHUEC  OOYYAIOMIMMUCS 3HAHUAMH O  CTPYKTYpPHO-(YHKIIMOHATHLHOM
OpraHW3allii > KWBBIX CHCTEM pA3HOTO paHra W MpuoOpeTeHne yMeHUn
UCIIOJIb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JEUCTBUI B OTHOIIEHUU OOBEKTOB
YKUBOUM IPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHre 1ienu u3ydeHus yueOHoro mpeameta «buonorus» Ha 6a30BOM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOEHHE OOYYAIOIUMUCS CHUCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPHSX,
YUYECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MMpaBUilaxX, CIyKalluX OCHOBOM
JUist OPMHUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOPa3Hu U OCOOCHHOCTSIX >KMBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3alliy, BBIJAIOMIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopMupoBaHre y OOYYaIOIIUXCS TO3HABATENbHBIX, HMHTEIUICKTYyaJIbHBIX H
TBOPUECKUX CIIOCOOHOCTEH B MpOIECCE aHaIM3a JaHHBIX O IMYTAX Pa3BUTHUS B
OMOJIOTUM HAy4HBIX B3MVISA0B, UACH U MOAXOJOB K HM3YYCHHUIO >KMBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJICHHE Yy oOydJaroummuxcsi oOmmeld KyabTypbl, ()YHKIIMOHATIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIETO
MHpa JKUBOW MPUPOJLI HA OCHOBAaHWW 3HAHUW U ONBITA, MOJYYEHHBIX MPHU
M3yYEeHUU OMOJIOTHH;

dbopmupoBaHrue y OOy4YalONIMXCS YMEHUH WLIIOCTPUPOBATh 3HAYCHUE
OMOJIOTUYECKUX 3HAHMM B TMPAKTUUYECKOW JCATEIHHOCTU YEJIOBEKAa, Pa3BUTHUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA,

BOCIIUTaHUE YOEXKIAEHHOCTH B BO3MOYKHOCTH TO3HAHHS UYEJTOBEKOM >KHBOM
IPUPOJIBI, HEOOXOTUMOCTH OEPEIKHOTO OTHOIIECHUS K HEH, COOTIOICHHUS STHYSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHIECKUX UCCIICIOBAHUM;

OCO3HAHHUE IIEHHOCTH OWOJOTUYECKUX 3HAHUN ISl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMeHEeHNe MPUOOPETEHHBIX 3HAHUN U YMEHUN B TTIOBCEIHEBHOM KU3HU JIJIS
OLICHKH MOCJIEACTBUI CBOEH JEATEILHOCTH IO OTHOILICHUIO K OKPYXKAKOUIEH Cpeae,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COONIOACHHE MeEp MPOPUIAKTUKH
3a00JIeBaHUN.

B cucreme cpennero oOmiero ooOpasoBaHusi «buonorus», u3ydyaemas Ha
0a30BOM YpOBHE, SBISIETCS OO0S3aTENIbHBIM YUEOHBIM MPEIMETOM, BXOMSIINM B
cocTaB MpenMeTHoM obmacTu «EcTecTBeHHO-HAYUHbBIE TIPEIMETHD.



Jiist m3ydennsi 6uoa0ruy Ha 6a30BOM YPOBHE CpEHEro 00Iero o0pa3oBaHUs
otBoAMTCS 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hexnenwo), B 11 kiacce — 34
yaca (1 gac B Hezeno).



COAEPXAHUE OBYUYEHUSA
10 KUIIACC
Tema 1. Buojsiorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUICCKUMU U
JIPYTUMH €CTECTBEHHBIMH HayKamH, (puiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHMH COBPEMEHHOMW HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW IPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MEpeHHe, KiacCUpUKamus, MOJACITUPOBaHUE, CTaTHCTHYECKass 00paboTka
JTAHHBIX ).

JlemoHCTpauuu:

[Toptpetsi: Y. Japsun, I'. Menaens, H. K. Konbuos, k. Yorcon u @. Kpuk.

Tabnuipl U cxeMbl: «MeTOobl MO3HAHUS )KMUBOU MPUPOIBI.

JlabopaTopHbie M MIpaKTHYECKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOJIOB IPHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cuCTEeMBbI U UX OPraHU3aALMA.

Kussie cuctembl (OMOCUCTEMBI) KaK NpeaMET u3yueHus: ouonoruu. OTinuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM M MX pa3HOOOpas3ne. YpOBHU OpPTaHHU3AIMU OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OpPraHU3MEHHBIA, MOMYISALHUOHHO-
BUJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYSCKui ), OMoCcepHBI.

JlemoHCcTpanuu:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKH KU3HUY, «YPOBHU OpraHU3aIuu
KUBOU MPUPOABD.

Oo6opynoBanue: Mojenb MoJiekysbl JJHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHHE KJIETKH.

XUMHAYECKUN COCTAB KJIIETKU. XUMHUYECKHE DIJIEMEHTBI: MAKPOAJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosla 1 MUHEpaIbHBIC BEIIECTBA.

OyHKIMM BOABI M MHUHEpalIbHBIX BemecTB B kietke. [lomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHne OelKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnnmblie u 3aMEHUMBIE aMUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJIeKyJibl (TIepBUYHAsI, BTOPHUYHAS, TpETUYHAs U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKHE CBOWMCTBa OenkoB. buonornueckue
(GyHKIIMH OEIKOB.

®epmeHThl — Ouonoruyeckue Karanuzatopel. Crpoenue (depMmeHra:
aKTUBHBIA 1EHTp, cyOcTpaTHas cnenudpuyHocTtb. KodepmeHnTsl. Butramunsi.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.



VYrineBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuipl - (caxaposa, JaKTo3a) M Mojucaxapuibsl  (Kpaxmai, TJIUKOIeH,
1eJUT0I103a). buonornveckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qgocoaunuasl, crepounsl. [wapoduIbHO-
ruapodoOHble  cBoWcTBA. buomormueckwe QyHkmum aunuaoB. CpaBHEHHE
yIIEBOAOB, OCJIKOB U JIMIHUIOB KaK UCTOUHUKOB YHEPTHUHU.

HykneunnoBsie xwucnorel: JIHK u PHK. Hykineotuasl — MoOHOMEpHI
HyKJ1euHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JAHK. Ctpoenne u ¢pynxuuu PHK.
Bunet PHK. AT®: ctpoenue u pyHKIUN.

[utonorus — Hayka o kinetke. Knetounas teopust — npumMep B3auMOIECHCTBUS
ujeil 1 PakToB B HAYYHOM MMO3HAHUH. MeTObl U3YUEHUS KIECTKH.

Krnerka kak menoctHas >xuBasi cucreMa. OOmme TMpU3HAKK KIIETOK:
3aMKHyTasi HapyxHas mMeMOpana, Monekyybl JJHK kak renermueckuid anmapar,
CUCTEMa CUHTE3a OelKa.

Tumbl KJIETOK: JyKapuoTUuYeckas | TpokapuoTudeckas. (OcoOeHHOCTH
CTpOEHHUs MpokaproThuueckon kieTku. Kierounas crenka Oakrtepuil. CTpoeHue
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KMBOTHOU U
IrpUOHON KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynknuu. [Tnazmarnueckas memOpana, e€ cpoiictBa u ¢pyHkuuu. [{luronnazma u eé
opranounbl. OnHomeMOpanHbie opraHounabl kieTku: OIIC, ammapar ['ombmxu,
mn30coMbl.  [lojlyaBTOHOMHBIE OpraHOWAbl KIIETKHA: MHUTOXOHIPHWHU, IUIACTHJIBL.
[Ipoucxoxaenre MUTOXOHIpUNA U Mactula. Buasl mnmactun. HememOpanHbIe
OpTraHoOWJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. OyHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

SAnpo — perynsaropHsiii 1IeHTp KieTku. CTpoeHHe sjpa: siaepHas 000104Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIIETKE.

JlemoHCTpauuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Huarpammel:  «PacnpenesnieHne XHUMHUYECKMX JJIEMEHTOB B HEXKUBOM
npupoae», «PacnpeneneHne XUMUYECKUX SIIEMEHTOB B JKUBOU MPUPOJIE».

Tabmumel 1 cxembl: «llepuoguyeckas TaONMMIAa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbl BOABD», «brocunTe3 O6enkay, «CTpoeHHe MOJIEKYJITbI OelIKay,

«Ctpoenue pepmentay, «Hykinennosbie kucinoTsl. JJTHK», «CTpoenne MosieKybl
AT®y», «CTpoeHHne 3YKapuOTUUECKON KIETKH», «CTPOEHHE KUBOTHOM KIIETKW,
«CtpoeHue pacTUTENbHOW KIEeTKN», «CTpoeHuEe MNPOKAPUOTUUECKON KIIETKN,
«CtpoeHnue sapa KIETKN», « Y TIAEBOABD, «JIumuapm.



ObopynoBaHue: CBETOBOW MHKPOCKOMN, OOOpyIOBaHHME Jisi TNPOBEACHUSA
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KJIETOK.

JlaGopaTopHble U NpaKkTUYecKue padoThI:

Jlaboparopnas pabora Ne 1. «/M3ydyeHue KaTadUTUYECKOW aAKTUBHOCTU
dbepMeHTOB (Ha IPUMEPE aMITIa3bl WU KaTajaasbl)y.

Jlabopatopnass pabora Ne 2. «M3ydyeHue CTpOeHHUSI KJIETOK pPaCTECHUH,
KUBOTHBIX M OaKTepuil MOJ MUKPOCKONOM Ha TOTOBBIX MHUKpOIpenapaTax M HX
OTIHCAHUE.

Tema 4. ’KusHenesTeIbHOCTD KJIETKH.

OOMeH BelecTB, Wik MEeTadoIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JTUCCUMWISIIUS (PHEPreTUuecKuid OOMEH) — JIB€ CTOPOHBI €JIMHOrO Mpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHMsI BEIECTB M SHEPTUM B TOHUMAaHUU
MeTabonmu3Ma.

Tunel oOMeHa BelecTB: aBTOTpodHBINA U reTepoTpodHbiid. Pons ¢pepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (da3el  QorocuHTe3a. Peakuuun
doTocunteza. IpPexTuBHOCT PoTocUuHTE3a. 3JHAUeHHE (HOTOCUHTE3a IS KU3HU
Ha 3emiie. BnausHue yciioBuil cpeapl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILICHUS €TI0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTCHUM.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepun. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

OHepreTuueckuii oOMeH B KieTke. PacriensieHue BENIeCTB, BBIJICJIICHHE U
AKKyMYJIUPOBaHUE DSHEPruM B KIJIETKE. OJTambl DJHEPreTUYecKoro oOMeHa.
I'mukonu3s. bpoxkenue u ero Buibl. KHUCIOpOJHOE OKHUCIEHUE, WIH KIETOYHOE
JbIXaHUE. OkucnurenbHoe dbocdhopunupoBaHnue. D¢ DHeKTUBHOCTH
AHEPIreTUICCKOro OOMEHa.

Peakumm wMarpuynoro cumHTe3a. ['eHermueckas wuHbopmamms u JHK.
Peanuzanus reHernueckodt wHGoOpMalnuu B KieTKe. ['€HETHYECKU KOA M €ro
cBoiicTBa. Tpanckpunuust — marpuunblii cunte3 PHK. Tpancnsuus — 6uocunres
Oenka. Otambl TpaHchsanuud. KoaumpoBanue aMUHOKHCIOT. Pons pubocom B
OounocuHTe3e OenKa.

Hexnerounsie ¢hopmbl sxu3nu — BUpychl. ctopust otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOCHHMS U JKM3HEHHOTO IIMKJIAa BHUPYCOB.
baktepuodaru. bonesnu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBACMBIC
Bupycamu. Bupyc ummyHnoxeduiura yenoseka (BUY) — BozOyaurens CIT/]a.
OOparnast ~ TpaHCKpumwusi, peBepraza u  uHTerpasa. lIpodumakTrka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIM.

JleMoHCTpauuu:



[Toptpetsi: H. K. Konbios, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubl u cxembl: «Tunel nutanusy, «Metabomm3am», «MUTOXOHIAPHUSIY,
«JHepreTuyeckuit ooMeny», «Xiopormtacty, «Dorocuntes», «Crpoenne THK»,
«Ctpoenue u GyHKIMOHUPOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTuuecKuit Kooy,
«Bupycsi», «bakrepuodarmn», «Ctpoenue u xu3HeHHbIH nuki Bupyca CIIM/a,
Oakrepuodaray, «Perumxkarus JTHK.

Oo6opynoBanue: Moaenu-anmukanuu «Yasoenune JIHK u tpanckpunimsy,
«buocuntes 6enka», «CTpoeHue KIeTKu», Mojenb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHMe M HHAUBHAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii 1UKJ, WM S>KU3HEHHBIM LMK KieTku. WHTepdaza u MUTO3.
[Ipoueccesl, mpotekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIM HAa0Op — KapUOTHII.
JIMTUIONIHBIM W TalvIOWJHBIM  XpOMOCOMHBIE  HaOOphl.  XpOMaTHUJBI.
[uTonornueckue OCHOBBI PAa3MHOKEHUS W  WHIWBUIYAJIbHOIO  PA3BUTHUS
OpPraHU3MOB.

Henenue kinetku — Muto3. Craauu mutos3a. IIpoueccsl, NpoucXoasdiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIIOrHYECKUN CMBICIT MUTO3A.

[Iporpammupyemasi TuOeib KJIETKU — alloNTO3.

®opMbI pa3MHOXKEHHsI OpPraHU3MOB: Oecrionoe U rnosioBoe. Bunbl 6ecrnosnoro
Pa3MHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX,
CIopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE IS CEJIEKIIUU.

[TonoBoe pa3sMHOXKEHUE, €T0 OTINYHS OT OECIIOJIOTO.

Meiio3. Cragun meio3a. IIponecchl, MpoUCXOAIIME HA CTaAUSAX MeEHo3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuit cmpicin u
3HAYEHUE MENO03a.

['ameTtorenes — mpoiecc 0Opa30BaHUS TOJIOBBIX KJIETOK Y IKHUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKUA W SUYHUKUA. OOpa3oBaHME M Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaTo30oujl, SIMIEKJIeTKa) — CIepMaToreHe3 W OBOTreHE3.
OCOOEHHOCTH CTPOCHMS SIMIIEKJIETOK W crepMaTo3ousioB. OTio10TBOpPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHe (OHTOTEHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). DTanbl SMOPHUOHAILHOTO Pa3BUTHUSL Y TMO3BOHOYHBIX KHUBOTHBIX:
npoOJeHue, racTpyisiuus, opraHoreHes. IloctamOpuoHanbHOe pa3BUTHE. THITBI
MOCTAMOPUOHAILHOTO Pa3BUTHS: TIPsMOE, HeMNpsMoe (JIUYMHOYHOE). BrusHue
Cpenbl Ha Pa3BUTHUE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIACHHBIC
YPOZICTBA.

Poct m pasButue pacreHuil. OHTOr€HE3 LIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHHM, CTaJIUN PA3BUTHSL.



JleMoHcTpanum:

Tabmuupr m cxembl: «DOpMBI Pa3MHOXKEHUS OPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kieTku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii nukmy, «Pemmukanus JTHK», «Mutos»,
«Meinoszy», «lIpsmoe u HenpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIIUX U
yesnoBekay, « OCHOBHBIC CTaIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOTI, MHUKPOIIpEnapaThl «CriepMaro3ounapbl
MJICKOITUTAIOLIETOY, «SMIIEKIIETKa MIIEKONUTAOMEro», «Kapuokunes B kieTkax
KOpEIIKa JIyKa», MarHuTHasT MOJENb-anIuIMKanus «JleneHue KIeTku», MOJAENb
JIHK, monenp meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTHYeCKHE PA0OTHI:

Jlaboparopuass pabora Ne 3. «HaOmiomeHwe MuTO3a B KIETKaX KOHYMKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIIPENAPATAX).

JlaboparopHass pabora Ne 4. «M3yueHue CTpOEHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsieqcTBEHHOCTbh M K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mictopus pa3BUTHS TeHETUKU. POJb uTOIOrnm
1 SMOpHOJIOTUM B CTAHOBJICHUU T€HETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
V4YEHBIX B Ppa3BUTHE TEHETUKH. METONbl TEHETUKH (TUOPHUI0JIOrHYECKUM,
HUTOT€HETUYECKUI, MOJEKYISIPHO-TeHETUYECKHi1). (OCHOBHBIE T'€HETHYECKHE
noHATHSA. [ eHeTnueckass CHMBOJIMKA, UCIIOJIb3YyEMAs B CXEMaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACIICIOBaHUs MPU3HAKOB, yCTaHOBIICHHbIE . Menaenem.
MoHorubpuiHoe CKpelMBaHue. 3aKoH €IWHO00pa3us THOpPUIIOB TIEPBOTO
nokosjeHusa. [IpaBuno AOMUHUpOBaHHUS. 3aKOH paCLICIJICHUS IPU3HAKOB.
I'unioresa yucrotsl ramet. [1onHOE M HENOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBHCHMOTO  HACIEOBaHUS
NMpu3HaKoB.  [luToreHeTMYEeCKHEe  OCHOBBI  JUTHOPUIHOTO  CKpPEIIMBAHUS.
AHanu3upymolee ckpenpanue. Mcnonp30BaHue aHaIM3uPYIOIETO CKPEIMBAHUS
TUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemienHoe HacnefoBaHue mnpusHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAcCJIEJOBAaHUIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3ysibTare
KPOCCHUHI'OBEpa.

XpOMOCOMHasl TEOpHUA HACJIEICTBEHHOCTH. [ €eHETHUECKHE KapThI.

I'eneruka noma. XpoMOCOMHOE OmNpeAesieHUe Mmoyia. AyTOCOMBI U TOJOBBIE
XpoMOCOMBI. ['omorametrnele W reTeporaMeTrHeie OpraHusmbl. HaciienoBaHue
IPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIEICTBEHHAS.
Pone  cpeapl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTUKA



MOAU(PUKAITMOHHON U3MEHYMBOCTU. BapualioHHbIi psi U BapyallMOHHAsT KpPUBasl.
Hopma peakuun npusHaka. KonndecTBEHHbIE M KauE€CTBEHHBIE MPHU3HAKU U HX
HOopMa peakiuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYMBOCTH.

HacneactBenHasi, WM TEeHOTUIIMYECKas, HU3MEHUYMBOCTh. KomMOMHaTHMBHas
M3MEHYUBOCTb. Meio3 W TOJIOBOM Mporecc — OCHOBAa KOMOWHATHUBHOM
U3MEHUYHUBOCTU. MyTanmoHHasi U3MeHYMBOCTh. Kiaccudukaiiys MyTaluii: reHHBbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U Npu4rHbI MyTaluidi. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAOB B HaclieACTBEHHON n3MenunBoctu H. Y. BaBuiosa.

BHesiiepHas HacIe1CTBEHHOCTh U N3MEHUYNUBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl TE€HETHUKHU
YeJIOBEKa: TCHCAIOTHYCCKUM, OJIM3HEI[OBBIM, IMTONCHETUUCCKII, OMOXUMHUYICCKHIA,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENICIICHHE TEHOTHIIA:
[IOJIJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C IOMOUIBIO
[1[1P-ananu3a. HacneactBeHHble 3a00J€BaHUSl YENOBEKA: TI'€HHbIE OO0JE3HH,
0OJIE3HH C HACIEACTBEHHOW MpPenpacroyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue u reHeparuBHble MyTauuu. CTBOJOBBIE KIETKU. [IpuHIMIBI
3I0pOBOr0 00pa3a *KHU3HU, AUATHOCTUKH, MPOPHUIAKTUKY U JIEUCHUS] TEHETUYECKUX
0ose3Heil. Meauko-reHeTHYecKkoe KOHCYJIbTUPOBAaHUE. 3HAYEHUE MEIUIIMHCKON
TEHETHUKH B NIPEAOTBPAILICHUH U JICUEHUH T€HETUYECKUX 3a00JIeBaHUI YeJI0BEKa.

JlemoHCTpauuu:

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

Tabmumet w cxeMmbl:  «MOHOTHOpPUAHOE  CKpEIMBAaHUE M €ro
LATOTEHETUYECKAass OCHOBa», «3aKOH pACIICIUIEHWS W €ro LMUTON€HETHYECKas
OCHOBa», «3aKOH YHCTOTBI  ramer», «JlurubpugHoe  CKpeuMBaHUE,
«{uTonornueckue OCHOBBI  JTUTHOPUIHOTO CKPCILIMBAHUS, «Meiio3y,
«B3auMmopeiictBue  amienbHbBIX TeHOB», «l'eHeTHueckue KapTbl paCTEHMIA,
KUBOTHBIX M YEJIOBEKa», «l'eHeTmka momna», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIUIEHHOTO ¢ ToJioM», «KapuoTumbl YenoBeKka W IKMBOTHBIX», «Bumasl
M3MEHYUBOCTHY», «MoaudpukannonHas u3MeHUMBOCTHY», «HacnemoBanue pesyc-
dakropay, «I'eHeTuka rpymni KpoBu», « MyTallmoHHasi ”3MEHYHUBOCTH.

ObopynoBanue: Mojenu-anmuIMKanun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Henonnoe nomuHupoBaHuey, «urubpuanoe ckpenuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOI W MuUKpornpenapar «Jpo3oduna» (HopMa, MyTauuu
(bOpMBI KPBUILEB M OKPACKH TeJia), repoapuit «I opox MoCeBHOM.

JlaGopaTopHbie M MIpaKTUYECKHE PA0OTHI:

Jlabopatopuast pabota Ne 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKpPOIIpErnapaTaxy.



Jlabopatopnas pabota Ne 6. «M3yuenne MoaupuKaIMOHHON N3MEHUYNBOCTH,
NOCTPOCHHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOW.

JIaGopartopHasi pabota No 7. «AHanu3 mMyTauuil y apo30¢puisl Ha TOTOBBIX
MHKpOnIpenaparax».

[Ipaktuueckass pabora Ne 2. «CocraBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKa».

Tema /. Cesiekniusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiys Kak Hayka M IPOIECC. 3apOKICHUE CENEKUUU U JIOMECTHUKALUS.
VYuenne H. W. BaBunoBa o0 1eHTpax MIPOUCXOXKICHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOUCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. COpT,
opo/Jia, ITaMM.

CoBpeMeHHbIE METO/IbI CeNeKIU. MacCoBbI U MHIUBUYATbHBIH OTOOPHI B
CEJIEKIIMM pPAcTEHWH M KUBOTHBIX. OIlleHKa 3KcTepbepa. bimM3kopoacTBEHHOE
CKpeluBaHue — HWHOpuauHT. Yucras jauHus. CKpelnMBaHUE YUCTBIX JWHUM.
['eteposuc, wnu rubpunHas cuia. HepojcTBEHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas rtubpuguzanuss u €€ ycnexu. VICKyCCTBEHHBI MyTareHes W
NOJIYYEHUE TOJHILUIOU0B. JIOCTHIKEHHSI CEJIEKIUMU pACTEHUHM, JXHUBOTHBIX W
MHKPOOPTaHU3MOB.

buorexHonoruss kak OTpacib MPOW3BOJCTBA. [ €HHAsT WHXKEHEPUS. DTalbl
co3nanusi pexomOmHanTHOM JIHK wu Tpancrennsix opranusmoB. Kiertounas
uHxeHepus. Kietounsle KylbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanue BBICOKONPOAYKTUBHBIX CEIILCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okosiornueckue M dtuyeckue  npobnembl. MO —  reHeTuuyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpanuu:

[Toptpers: H. 1. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabnuiel U cxeMbl: Kapta «lleHTphl MPOUCXOXKICHHS M MHOT000pa3us
KYJbTYPHBIX pacTeHuin», «[lopoapl 1oMamHuX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenmity, «Otnanéunas rudpuausanus», «Padorel akanemuka M. @. FiBaHoBay,
«Jlomunnounus», «OO0beKTH OuoTexHoNOTHNY, «KileTouHble KymbTYpHI U
KJIOHUpOBaHue», « KoHCTpyHpoBaHuEe U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKHU TUIOJI0OB M KOPHETUIOAOB TUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repbapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHbie M MpaKTUYECKHEe PA0OTHI:

Okckypcus «OCHOBHBIE METOJBI M JOCTHXKEHUSA CEJIEKIMW PACTCHUUA W
KABOTHBIX (Ha CEJICKIUOHHYIO CTaHIMIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIA ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, JabOpaToOpuio
arpOyHMBEPCHUTETA UM HAYYHOTO LIEHTPA)».



11 KITACC
Tema 1. IBoTrOUMOHHAS OHOJIOTHS.

[Ipennochuikn BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. BOJIIOIMOHHAS
Teopus U €€ MecTo B OHOJOrHH. BiusHue 3BOJIOIMOHHON TEOpPUM HA Pa3BUTHE
OMOJIOTHU U APYTHUX HAYK.

CBugerenscTBa 3BOMONUU. [laneoHTONIOrMUECKHE: TOCIEIOBATEIBHOCTD
MOSIBJICHUS BHJOB B TNAJCOHTOJOTHUYECKON JIETOMHUCH, MEPEXOAHbIE (POPMBIL
buoreorpaduyeckue: cxoacTBo u paznuune GayH u GIop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTMUECKHE: CXOACTBA M pa3Nuyus SMOPHOHOB pa3HbIX BHJIOB
MMO3BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOIMYHBIE,
pPYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXAaHHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpPraHHU3MOB.

OpomonnonHas teopuss Y. JlapBuna. Ilpennocbunku BO3HUKHOBEHUS
JapBUHU3MA. JBMOKyIIMEe CHJIbI 3BONIONMU BUAOB 1o JlapBHHY (HM30BITOYHOE
Pa3MHOXEHUE TP OTPAHUYEHHOCTH PECYPCOB, HEOIPEAECIEHHAS] U3MEHUYHUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Boou (CTI) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomynsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymue cuibl ((hakTopbl) SBOJIONUUA BHAOB B Npupojie. MyTalMOHHbIN
npolecc U KOMOMHATHBHAs HM3MEHYMBOCTh. [loMyJslIMOHHBIE BOJHBI U Jpeild
reHoB. M30s1us 1 MUTpanus.

EcrtecTBeHHbIl 0TOOp — HampaBisommi ¢aktop s3Bojonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Bodtouud. [Ipumepsr
IPHUCTIOCOOJICHN Y OpraHu3MOB. ApoMopd 036l M UIMOATANTAIIHH.

Bun wu BumooOpazoBanume. Kpurepuum Buga. OcHOBHbIE (HOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIeCcKoe.

MakposBomorusi. PopMbl  HBONIONUU:  (UIIeTUYECKas, JMBEpreHTHas,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IporcxoxaeHne OT HeCHEeUHATM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crienraIn3anvs. ATanTUBHAS paidaLUs.

JleMoHCTpauuu:

[Toptpetsrl: K. Jlunuei, XK. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabnuupl u cxembl: «Pa3BuTHe OpraHnyeckoro Mupa Ha 3emiey, «3apoabIlu
MO3BOHOYHBIX  KHUBOTHBIX»,  «Apxeontepukcy, «Dopmbel  OopbOBI 32
cyuiecTBoBaHue», «EctectBeHnbIit 0TO0p», «MHOroodpasue COpToB pacTeHUil»,
«MHorooOpa3ue  mopox  KUBOTHBIX»,  «[lomymsmum»,  «MyTauuoHHas



U3MEHYHMBOCTHY, «ApoMopdo3wry, «Mmuoamanrtamuuy, «OOmIas mereHepaus»,
«/IBmwkymme cwiel dBomounn», «Kapra-cxema wapmpyra mnyremecTBus Y.
HapBuna», «bopbba 3a cymectBoBanue», «IIprucnoco0IEeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa3oBaHue», « IKOJIOTHUECKOE BUI000OPA30BAHUE.

ObopynoBaHue: KOJUICKIUS HACEKOMBIX C PA3IMYHBIMU TUIIAMHU OKPACKH,
Ha0op MIOAOB M ceMsH, Kojulekuus «lIpuMepsl 3alMTHBIX NPHUCIOCOOJECHUN Y
KUBOTHBIX», MoJieJb «OCHOBHBIC HAIpPaBIICHUS BOJIOLUNY, 00bEMHAS MOJIENb
«CTpOo€eHHE TOJIOBHOTO MO3Tra MO3BOHOYHBIX.

buoreorpapuueckas kapra wMupa, Koekuus «Dopmbel coxpaHHOCTH
WCKOIIAEMBbIX JKUBOTHBIX M pacTeHuW», Moaenb ammmkanusa «llepekpéct
XpOMOCOM», BiIaxHble Tmpemnaparsl «Pa3Butme Hacekomoro», «Pa3Burhe
JSATYHIKW», MUKponpenapar «Jpo3zoduna» (Hopma, MmyTaruu GOpMbl KPBUILEB U
OKpacKu TeJja).

JlaGopaTopHble U IpaKkTHYecKue padoThI:

JIaGoparopHass pabora Ne 1. «CpaBHeHue BHJIOB MO MOP(}OIOrHUYECKOMY
KPUTEPHIO».

JlabopatopHasi pa6ora Ne 2. «Onucanue MpUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3nHukHOBeHHe M Pa3BUTHE KM3HU Ha 3emJie.

JloHay4yHbBIE TIPEACTABJIEHUS O 3apOXKICHUU KWU3HU. HayuHble rumoresbl
BO3HUKHOBEHUSI JKM3HM Ha 3emie: aOuoreHe3 M TaHCIepMus. XUMHYecKas
ABONIOLMSA. AOHOrE€HHBIM CHUHTE3 OPraHWYeCKHX BEUIECTB M3 HEOPraHUYECKHUX.
DKCNEPUMEHTAIBHOE MTOATBEPKICHUE XUMUUECKOW ABOJIIOIMK. HavanbHbIe ATamnbl
o6uonornueckoi sBomronuu. ['mnoresa PHK-mupa. @opmupoBanne mMemMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX 3BOJIIOLHS.
DopMHUpPOBaHNE OCHOBHBIX T'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie 1Mo ’pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickass dpel. [laneosolickas »spa U €€ Tmepuoabl: KEeMOPUICKUH,
OPIOBUKCKUH, CUIIYPUHUCKUN, T€BOHCKUN, KAMEHHOYT OJIHBIN, IEPMCKUH.

Me3so30iickas 3pa u €€ mepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOU.

KaiiHo3zolickas »9pa u €€ mnepuoAbl: MNaJCOTCHOBBI, HEOTE€HOBBIM,
AHTPONOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornyecKux mporeccoB. OCHOBHBIE ATallbl
ABOJIIOLMM PACTUTENBHOTO M JKMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [TosiBIeHME, pacliBET U BEIMUPAHUE TPYMI KUBBIX OPraHU3MOB.

Cucrema OpPraHM4YecKOro Mupa Kak OTpaxkeHue 3BOJOUMH. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIIBI OPraHU3MOB.



DBOJIIOIMA Y€JIOBEKa. AHTPOIOJIOTUS KaK Hayka. Pa3Butue mpeacTaBieHUid o
IPOUCXOXKICHUN YeJIOBeKa. MeTonpl HM3ydeHHs aHTpororeHe3a. (CxonacTtBa u
pa3JINyUs YEJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (pakropbl) — aHTpomoreHeza.  HacnenctBeHHas
M3MEHYMBOCTh W  €CTECTBEHHBIM 0TOOp. OOmecTBeHHBI o00pa3 KHU3HHU,
U3TOTOBJIEHUE OPYIUN TPYAa, MBILIJICHUE, PEYb.

OCHOBHBIE CTaIMM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbl, YemoBek MpsIMOXOndiuu, UYeloBEeK HEaHAEPTaIbCKUK, YenoBek
pasymubiii. Haxogku HMCKOMAaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHUS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOIO MO3ra, 00pa3 KU3HH, OPYIUsL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOICOMIHAS
(eBpasuiickasi),  HErpo-aBCTpajouaHas  (dPKBaTOpUaAJbHAsl),  MOHTOJOUJHAS
(a3uarcko-aMepukaHckasi).  UYepTel  MPUCIOCOOJEHHOCTH  MpEICTaBUTENEH
YEeJIOBEYECKUX pac K YCJIOBHUSAM CYIIECTBOBaHUs. EIMHCTBO uUelOBEUECKUX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpets: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmunel u cxembl: «Bo3aukHoBenne CoIHEUHOH CHUCTEMBI», «Pa3BuTHe
OpraHu4yeckoro mupa», «PactutenbHas  kietka», <« KuBoTHas  KIeTkay,
«IIpokapuoTnueckasi kierka», «COBpeMEHHas CHUCTEMa OPraHUYECKOTrO MHUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOCHHUS 4YEIOBEKAa M YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJCOHTOJIOTMYECKUX  HAXOJOK  IMPEAKOB
COBPEMEHHOTO 4YEJOBEKa», «JllpeBHelue moan», «JIpeBHue moam», «llepsbie
COBPEMEHHBIC TN, «HemoBeuecKkue pach».

O6GopynoBaHue: myspku - «[Ipoucxoxnenne — denoBeka»  (OFOCTHBI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJAEpTalblld, KPOMAHbOHLA), CJIENKH WIU
M300paKeHUsI KaMEHHBIX OpYyAHl TEepBOOBITHOTO YeJOBeKa (KaMHU-UOIIIEPHI,
pyomina, ckpebsia), TEeOXpOHOJOTHYECcKas Taliauia, KOUIeKIus «DopMbl
COXPAHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKkTHYecKue padoThI:

[Ipaktuueckast pabota Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUN W
KUBOTHBIX B KOJIJICKIIUSX).

OKCKypcusi «IBOJIIOIMSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WM KpaeBeIueCKUil My3ei).

Tema 3. Opranu3msl U OKpY:KalouIas cpeaa.

DKoyorus Kak Hayka. 3ajauu U pa3feibl SKOJOTHH. MeToabl SKOJIOTHYECKUX
UCCIIENOBAHNN. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.



Cpensl oOuTaHWs OpPraHWU3MOB: BOJHAS, HA3eMHO-BO3YIITHAS, TMOYBEHHAS,
BHYTPHUOPraHU3MEHHAS.

Okonorudeckue ¢akropbl. Kriaccuduxamuss skonornyeckux (HakTopoB:
abmoTnueckne, OWOTHMYECKHE W aHTPOINOTeHHBbIC. JIEHCTBHE HKOJOTHYECKHUX
(GaKkTOpOB Ha OPTaHU3MBI.

AbGuotnueckue (akTOphl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHOIN3M.
[IpucnocoGneHusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHUYECKUX  (PaKTOpOB.
buonornueckne puTMBl.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIEVCTBUN:
KOHKYPEHITUS, XUITHUYECTBO, cMMOMO03 U ero (opmel. [lapazutusm, koomeparus,
MyTyallu3M, KOMMEHCAJIU3M (KBAapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HaueHHE OWOTHUYECKUX B3aMMOJICUCTBUM I CYIIECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKU momyisuud. OCHOBHBIE IOKa3aTENH
MOMYJISIIUN: YUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[mHaMuka 4uciIeHHOCTU MOMYJISIUUA U €€ PeryJIsiIusl.

JlemoHCTpauuu:

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, O. ['ekkernb.

Tabmuubr u cxembl: kapta «[Ipupognsie 30Hb1 3eminy», «Cpenbl oOUTaHUS
OpranusmoBy, «®Potonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTH MOMYJISIIIUU UHPY30pUU-TyPeabkuy, «[luiieBsie nenmny.

JlabopaTopHble U NpaKkTHYecKue padoThI:

Jlaboparopnas padota Ne 3. «Mopdosiornueckue 0COOEHHOCTH pacTEHUN U3
Pa3HbIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. « BnusiHue cBeTa Ha pOCT ¥ pa3BUTUE YEPEHKOB
KOJIEYCa».

ITpakTuueckas padora Ne 2. «I1oacy€T MIOTHOCTU MOMYISIUNA pa3HbIX BUIOB
pacTeHUN.

Tema 4. CoolOmiecTBa M 3K0JI0rHYECKHE CHCTEMBI.

Coo0miectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BUIOBaf,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBSI3U B
ouoreHose.

Okosornueckue cuctembl (dkocucrembl). [loHarne 00 »3KocucTeMEe U
ouoreorieHoze. DyHKIIMOHAIBHBIE KOMIIOHEHTHI HIKOCHUCTEMBI: TPOAYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BelIeCTB U MOTOK PHEPTHHU B IKOCHUCTEME.
Tpoduueckne (muineBbie) YPOBHU OKOCUCTEMBI. [luimeBbie 1€ U CETH.
OcHOBHbIE TIOKAa3aTENM SKOCHUCTEMBI: Omomacca, MPOAYKIHUS. DKOJIOTHYECKHE
nUpamMuibl: TPOAYKIMH, YHMCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHUCTEM:
YCTOMYUBOCTh, CAMOPETYJISALNS, pa3BUTHE. CyKILIECCUS.



[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WM IIAPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE ~ JKOCHUCTEMBI. ~ ATPOIKOCHUCTEMBL.  YPOOIKOCHUCTEMBI.
buonoruyeckoe v X035UCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak @akrop ycTOM4YMBOCTH »dKocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o 6mocdepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. Kupoe BemectBo u ero dyHkiuu. OcobeHHOCTH Omocdepsl Kak
r100anpHOM JKOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECHE W oOOpaTHas CBA3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
azota). 30HAIBbHOCTH Orochepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTpONOreHHble U3MEHEeHUs B Orocdepe.
['mo0anbHbIE 3KOIOTMUECKHUE TPOOIEMBI.

CocyiectBoBaHue IPUPOABI " YEJIOBEYECTBA. Coxpanenune
O0ropazHo00pa3us Kak OCHOBA YCTOMUYHMBOCTH Onocdepsl. OCHOBA palliOHATBHOTO
VOpaBJIEHUS MPUPOJHBIMU pPECypcaMd U MX HCHONb30BaHUE. JlocTHkKeHus
OMOJIOTUY U OXpaHa IPHUPOJIBI.

JlemoHCTpauuu:

[Toptpetsl: A. Ixk. Tencin, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuubl 1 cxembl: «[IumeBsle nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nuTaHus», «IKoJOrHMUYECKas MNHpPaAMUAAY,
«buocdepa u yenoek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jiecay, « DIKOCHCTEMA
XBOMHOro  Jjeca», «buoneHo3 Bomoémay», «ArpoueHo3», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JCUCTBHS HAa Ipupony», «BaxkHeHNIIME HMCTOYHHUKHU
3arpsi3HEHMs] BO3/lyXa W TPYHTOBBIX Boa», «[louBa — BakHelIasi COCTaBIISAIOMIAS
ouocdeprry», «DakTopsl aerpaganuu mouBy», «llapaukoBelil d3ddexT», «DakTopbl
PaAMOAKTUBHOTO 3arpsisHeHus Ouocdepsl», «OOmas cTpykrypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps»,
«Kpyroopot yriepoza B 6uocgepe», «KKpyroBopot a3oTa B mpupoae».

O6opynoBanue: Mojenb-anmIvkanus « Tunuaable OMOIICHO3bDY, TepOapuid
«PacTtutenbHble co00IIECTBaY, KOJUIEKINH «bruoneHo3y, «Bpeautenu BaxHEH X
CEIbCKOXO3SIUCTBEHHBIX  KYJIBTYyp», Tepbapud W KOJUIGKIIMM PACTCHUH U
KUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM 3KOJOTMYECKUM TpyInaM OJHOTO BHUA,
Kpacnas xuura Poccuiickoit ®eneparii, M300pa’K€HUs OXpPAHSIEMbIX BHUIOB
PACTEHUH U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHNMA

Cornmacuo ®I'OC COO, ycraHaBiauBalTCs TpeOOBaHUA K pe3yibTaTam
OCBOEHHUSI  OOydYalOIMMHUCSA MPOrpaMM  CpEeAHEro  o0mero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JIMYHOCTHBIX PE3yJbTATOB OCBOECHUS mpeaMera «buomorusp»
BBIJICTICHBI CIIEIYIONIUE COCTABIISIONINE: OCO3HAHUE O0YUYarOIIUMUCS POCCUUCKOM
rPaXJaHCKON UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlMuyMe MOTHUBAIlMM K OOy4YeHHIO  OWOJIOTHH,
I[eJICHAINIPABIICHHOE PAa3BUTHE BHYTPEHHMX YOEXIEHUM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPaAUIUi Pa3BUTUSA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIHOCOOHOCTH OOY4YaroIIUXCsi PYKOBOJACTBOBATHCS B CBOECH
NESITEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTHYECKOTO  00pa30BaHMs, HaJIMYUE OSKOJOTMYECKOI0  IPaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS MpeaMeTa «bHOJIOTHS» JOCTUTAKOTCS B
€IUHCTBE YYEOHOM M BOCHHUTATEIBLHON JEATEIBHOCTH B COOTBETCTBHH C
TPAIULIMOHHBIMA POCCUMCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAaHHS U
CaMOpPa3BUTHs, PA3BUTHUS BHYTPEHHEW TIO3WIMU JIMYHOCTH, MAaTPUOTU3MA,
YBOKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyda U CTApUIEMY MOKOJCHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCPEKHOTO0 OTHOIIEHUS K KYJIbTYPHOMY HAcleAuI0 U
TpaaulMsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoir ®enepaiuu, Tpupoae u
OKpYXarouien cpeae.

JIugyHOCTHBIE pE3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTPakaTh TOTOBHOCTH U CITOCOOHOCTH 00YYarONIUXCsl PYKOBOJICTBOBATHCS
c(hOpPMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
OIBITAa W OMbITA AEATEIBHOCTA B MPOLECCE PEATM3AMA OCHOBHBIX HAIIPABJICHUHN
BOCIIUTATEJIBHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakmaHCKOr0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM 00YYaIOIIETroCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHa W MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSAMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHUYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUSA
y4eOHBIX, TMO3HABATCIBHBIX M HCCICAOBATEIBCKUX 3aJlady, YBaKUTEIHLHOIO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB MpU OOCYXJCHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIEITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMHUPOBAHHOCTH pOCCUICKOM rpaXkJaHCKOM UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH TMEpPE]
Ponuuoi, ropmoctu 3a cBOM Kpad, CBOXO PomauHy, CBOM S3BIK M KYJIBTYPY,
MPOIIIOE U HACTOSAIEe MHOTOHAIIMOHAIILHOTO Hapoja Poccuu;

IIECHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIIECIUIO U MaMSITHUKAM MIPUPOJIbI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HA4YCHUsT OWOJIOTMU B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY)KEeHHMIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHHS:

OCO3HAaHUE JYyXOBHBIX IEHHOCTEW POCCUMCKOTO HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, STUYECKOTO MMOBE/ICHNUS,

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHHSI,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJIAJa B TMOCTPOEHUE YCTOWMYMBOTO OYIYyIIETO;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTEIISIM, CO3JJaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTEeTHYECKOT0 BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAas ACTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUH;



MOHUMAaHUE 3MOIMOHAIBHOTO BO3/ICUCTBHS KUBOW TPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXCHHIO B Pa3HBIX BHJAaX HCKYCCTBA, CTPEMJICHHE
MIPOSIBJISITH KA4e€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢u3nyeckoro BoCHUTAHHS, (POPMHUPOBAHHUS KYJIbTYPbI 310POBbSI U
IMOLUMOHAIBLHOTO 0JIATOMOTyYHSsI:

MOHUMAHWE W peamu3amus 3I0poBOTO0 H Oe3omacHOro obpasza >KH3HU
(3mopoBOE  TIMTaHWE, COONIOJICHWE THTHCHUYECKHX TPaBWI HW  HOPM,
cOaaHCUPOBAHHBIA pPEKUM 3aHATHH H OTIbIXa, peryisipHas Qu3nUecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAHWE IIEHHOCTH TPABWJI HHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€301MMacHOTO MOBEICHUS B CUTYAIIUIX, YTPOKAIOIINX 3JOPOBBIO U KU3HH JIIOJIEH;

OCO3HAHMWE TOCIEACTBUN U HENMPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPy 10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH MAacTepCTBa, TPYI0Jo0ue;

TOTOBHOCTh K aKTHUBHOM JEATEIbHOCTH TEXHOJIOTMUECKOW U COIUAIbHOMN
HaIPaBJIECHHOCTH, CITOCOOHOCTh MHHUITMUPOBATH, IJIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHSITH TaKYIO JICSITEIIBHOCTD;

UHTEPEC K pa3InyHbIM cdepaM NnpodhecCHOHANIBHON ACATEIHHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccur U PeaTn30BbIBATH
cOoOCTBEHHBIC KU3HCHHBIC TITAHBL

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30BaHUI0O W CaMOOOpPA30BAHHMIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOr0 BOCIIMTAHMS

AKOJIOTUYECKU 1eTIeCO00pa3HOe OTHOIICHHE K MPHUPOJEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIIICHHE YPOBHSI OJKOJOTUYECKOW KyJNbTYPhI: TMPUOOpPETEHHE OIbITa
MJJAHUPOBAHMSI TOCTYIKOB UM OIIGHKM MX BO3MOXHBIX TMOCJIEICTBUA  JIJIst
OKpYXarouen Cpeapl;

OCO3HaHWE TJIO00ATBHOTO XapaKTepa AKOJIOTHMUYECKHUX MPOoOJeM W MyTed HX
pEIICHUS;

CIIOCOOHOCTh HMCIIOJI30BaTh MpPUOOpETaeMble MpPU HU3YyYEHUU OUOJIOTUU
3HAHUST W YMEHUS TMPU PEHICHUH Tpo0JieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONIL30BaHNEM  (COOMIOZICHME  TpaBWJI  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B DKOCHCTEMAax, OXPaHy BHJIOB,
AKOCHUCTEM, OHOChEpHI);



AKTUBHOE  HEMNPHUSITUE JIEUCTBUM, NPUHOCIIIMX BpEI  OKPYKAIOLIEH
OPUPOAHON cpejie, YMEHHE NPOTHO3UPOBATH HEOJATONMPHUSATHBIE IKOJIOTHUYECKUE
NOCJEACTBUSA MPEAPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJMYUE Pa3BUTOrO SKOJOTMYECKOIO MBIIUICHUS, YKOJIOTUYECKOU KYJIbTYPbI,
OTbITa NEATEeNIbHOCTH AKOJIOTMYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHMKAaTHUBHOM M COLMAIBHOU
PAKTHKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKON NEATEIIbBHOCTH SKOJIOTHUYECKON
HaIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(hOPMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAYKU M OOIIECTBEHHON MpPaKTUKW, OCHOBAHHOI'O Ha JUAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEILCKOM KYJIbTYphl KaK CpEICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U IMO3HAHUS MUPA;

MOHMMaHUEe chernudUKA OWOJIOTMM KaK HayKH, OCO3HaHUS €& poJiu B
dbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUU I[ETOCTHOTO
npeacTaBlieHuss 00 OKpyKaloleM MHUpPe KaK O €JUHCTBE MPHUPOJIbI, YeJOBEeKa U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M penieHuu MpobdiieM
COXpPaHEHUS TPUPOIHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTMM i1 COBPEMEHHOW LMBUIIU3AIUU:
oOecrieyeHuss HOBOTO YpPOBHS Pa3BUTHUSI MEAMIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb PECypCHble  MpPOOJIEMbl  pPa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTeH BBIXOAA U3 TI00ATBHBIX SKOJOTUYECKUX MPOOIeM U
oOecrieueHnss  mepexola K  YCTOMYMBOMY  pPa3BUTHIO,  PalMOHAIHLHOMY
HCIIOJB30BAaHUIO TIPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAApPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJIYYEHUHM OHWOJIOTHYECKUX 3HAHUU B LEIAX
MOBBIIIIEHUS OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, KakK
COCTaBHOW YacTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydJaromuxcs, (GpopmMupyemon
IpU U3y4eHUH OMOJIOTHH;

MMOHMMAaHUE CYIIHOCTH METOAOB MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH WCIOJNb30BaTh MOJy4yaeMble 3HAHUS [JIs aHaliu3a |
OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpa M MPOUCXOMSIINX B HEM HU3MEHEHUH,
yMEHUE JellaTh OOOCHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAy4YHBIX (DAKTOB H
HMMEIOLIUXCS JAHHBIX C IEJIbI0 MOTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCMOJIb30BATh OMOJOTMYECKUE 3HAHMS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HAaHHE LIEHHOCTH HAYYHOM JAESATEIbHOCTU, TOTOBHOCTHb OCYILECTBISATH
IPOEKTHYIO U HCCIEN0BATENBCKYIO NESITENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpEephIBHOMY  0Opa3oBaHUIO |
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUM 1O OMONOTMM B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3ybTaThl OCBOCHHsS ydyeOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (POPMHUPOBAHUS MHUPOBO33PEHUA OO0YyYaIOUINXCS
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) 0OIeHAayYHbIE MOHSATHUS, OTpakKaIOUUe
[EJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbI ()aKT, MPUHLUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIEIOBaHUE,  HAONIOJIEHHE,  M3MEpPEHUEe, OSKCHEPUMEHT U JIPYTuX),
yHUBEpCajJbHble yueOHble JeHCTBUS (TMO3HABaTENbHbIE, KOMMYHUKATHUBHBIE,

PEryJISITUBHBIE), obecreunBaroye dbopmupoBaHue GyHKIMOHATBHOM
rPaMOTHOCTH U COI[MAJIBHOM KOMIIETCHIIMM OOYy4YaroluXcsi, CIOCOOHOCTb
00yJaromuxcs HCITOJIb30BaTh OCBOCHHBIC MEXTUCIIATITNHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUS M  YHUBEpCajbHble Yy4YeOHbIE JCHCTBUS B
MO3HABATEJIbHOM U COLIMAILHOM MPaKTUKE.

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHHUS MPOrPaMMbl CPEAHEr0 OOLIETro
00pa3oBaHuUsl TOKHBI OTPAXKATh:

Ognagenue YHUBEpPCAJbHBIMHU Y4eOHBIMHU NMO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a3oBbIe JoTHYECKHE TEHCTBHS:

CaMOCTOSITENIbHO  (OpPMYJNHpPOBaTH W aKTyalM3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTMYECKOTO MBIILIEHUS
(ananu3a, cMHTE3a, CPAaBHEHMSI, KilaccuUKauu, 0000IEeHHs ), pACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh WX XapaKTepHbIe MPU3HAKH, YCTaHABIUBATH
CBSI3U C APYTUMU NOHATUSMH);

OMpeneNnsaTh LeNu JeATeIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJI30BaTh OMOJIOTUYECKHUE MOHATUA ISl OOBsICHEHUS (PAKTOB U SIBICHUUN
YKABOU IIPUPOBI,

CTPOUTH JIOTMUECKHUE pPACCYXKICHHUsS (MHIYyKTUBHBIC, JEAYKTUBHbBIE, IIO
aHAJIOTHUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B paccMaTpUBaEMBbIX
ABIICHUAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

OPUMEHATh  CXEMHO-MOJEJIbHBIE  CpeicTBa  JUIsl  NPEICTAaBIICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOLIEHUI B M3y4aeMbIX OMOJOrMYECKHX OOBEKTax, a



TaKKe  MPOTUBOPEYMM  Pa3sHOrO  pojJa,  BBISIBICHHBIX B Pa3lMYHbBIX
UH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHUs MPOOJEMbl C YYETOM aHAIM3a UMEIOIIUXCS
MaTepUaIbHBIX 1 HEMaTEPUAIbHBIX PECYpPCOB;

BHOCUTBH KOPPEKTUBBI B IESITEIbBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSATEIbHOCTH;

KOOPJAMHUPOBATh W  BBINOJHATH pabOTy B  YCIOBUAX  pEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NP PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 06a30BbIe HCCIEI0BATEIbCKHE TeliCTBUS:

BJIa/ICTh HABBIKAMH YUEOHO-HCCIIE0BATEIbCKON U MMPOECKTHOM JIESITEIbHOCTH,
HaBBIKAMM  pa3peuieHusi NOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTHUECKUX 3aa4, TPUMEHEHHUIO
Pa3UYHBIX METOJIOB TO3HAHUS;

UCIIOJb30BaTh pPAa3jIMUYHbIE BUJABI JCSATEIBHOCTH IO MOJYYEHHUIO HOBOI'O
3HAaHUA, €r0 HUHTEpIpeTaluy, MNPeoOpa3oBaHUIO M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaIUsX, B TOM YUCJIE TP CO3JaHUH YIEOHBIX U COITUATBHBIX TPOCKTOB;

(dbopMHUpOBATH HAYYHBINA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJTFOUCBBIMH TTOHSATHSIMHA U METOJAMHU;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIE 3aJayl B 00pa30oBaTEIbHOU
NESATETbHOCTH U KU3HCHHBIX CUTYAIUsX;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyallM3MpPOBaTh 3ajauy,
BBIIBUTATh THUMOTE3y €€ pelleHHs, HaXOAWTh apryMEHThI i1 JI0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEIICHUs 3aJaddl  pe3yJbTaThl,
KPUTHYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATH TPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IEJICHAIIPABICHHBIN TMOUCK IMEepeHoca CPEeACTB U CIIOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CPEY;

YMETh TEPEHOCHUTHh 3HAHWSA B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTh
KHU3HEICATEIIEHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCcTeH;

BBIJIBUTATh HOBBIC WJEH, MpEjiaratb OPUTUHAIBHBIC MOIXObI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHKAX MHPOpPMAIUH (TEKCTE yueOHOTrO
nocoOusi, HAY4YHO-TIOMYJISIPHOM  juTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIIpaBOYHMKAaX, KOMIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHanM3MpoOBaTh



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM IpE/CTaBICHUS, KPUTUYECKU OLEHUBATh
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYNUBOCTH;

(GopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOIbI NPU MOUCKE U
otOope Ouosornyeckoil nHpOpMalrK, HEOOXOAUMOM ISl BBHITIOTHEHUS Y4€OHBIX
3aj1ady;

npuoOpeTaTh OMBIT HMCIHOJIb30BaHUSI WHOOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATH KYJIbTYPYy aKTUBHOTO UCIIOJIb30BAHUS PA3TMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (OpMYy  IIPEACTaBICHUS
Ouonoruueckor nHPopMauu (Cxemsl, rpaduKy, AMArpaMMBbl, TaOIHIIbI, PUCYHKH
H Ipyroe);

UCIIOJb30BaTh HAy4yHBIH SA3BIK B KadyecTBE CpeAcTBa MNpu padoTe ¢
Ouonornueckod uHGOpMalLMEN: TNPUMEHATh XUMHYECKHE, (QU3NYECKHUE U
MaTeMaTU4YeCKHe 3HAKU U CHUMBOJIBI, (PopMysibl, aOOpeBuaTypy, HOMEHKIATYPY,
UCIIONIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsITHOCTH;

BJQJ€Th  HABBIKAMHM  paclo3HaBaHUA M 3allUTHl  WHMOpMaIuH,
MH(POPMAIIMOHHOMN 0€30I1aCHOCTH JIMYHOCTH.

OBjaieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JeHCTBUSIMU:

1) o0menue:

OCYIIECTBJISITh KOMMYHHUKAIIMHU BO BCeX cepax *KU3HU, aKTUBHO Y4aCTBOBATH
B JMAJIOTe€ WM JIMCKYCCHUU MO CYIIECTBY OOCYX)AaeMoil TeMbl (yMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTENIbHO BBIMIOJHEHUS NperaraeMoun
3a/layy, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMI JIPYTUX YYaCTHUKOB
JAaJiora Uiv JTUCKYCCHUM);

pacrnio3HaBaThb HeEBepOaJbHbIE CpEJCTBA OOIIEHMs, I[OHUMAaTh 3HAUYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyaIluH,
YMETbh CMATYATh KOH(JIUKTHI U BECTU MEPETOBOPHI;

BJIQJETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS U B3aMMOJEHCTBUS, TTOHUMATh
HaMEPEHHUs JAPYTUX JIOEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKECHHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HMCIOJIb30BAaHUEM
A3BIKOBBIX CPEJ/ICTB.

2) coBMeCTHAs JIeSITeJIbHOCTD:

MMOHMMATh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U WHJIUBUIYATBHOU
paboOTHI MPU PEIICHUH OUOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJIECHCTBUS MPU PEILICHUN yueOHOH 3aauH;

BbIOMpATh TEMAaTHKy W METOJAbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 YIEHA KOJIEKTUBA;



NPUHUMATh LM  COBMECTHOM  JI€ATEJIbHOCTH, OpPraHu30BbIBaTh U
KOOPJIMHUPOBAaTh JACUCTBUSA II0 €€ JOCTMIKEHUIO: COCTaBIATh IUIAaH JACUCTBUH,
pacnpenenarb poyid C y4ETOM MHEHMM Y4YaCTHUKOB, OOCYKJIaThb pE3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KaXJIOrO0 YYAaCTHHKAa KOMaH[bl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLCHUBAaTh HJIEH C TMO3HLIHMH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETUYECKOE IMOBEJAECHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSABIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OgyageHne yHUBEPCAIbHBIMHU PeryJsiTHBHBIMU AeHCTBUSIMU:

1) camoopranu3zanus:

UCIIOJb30BaTh OMOJOTMYECKHE 3HAHUS J[UIA BBIABICHUS MpoOJEeM M HX
pEILIECHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUsIX;

BBIOMPATh HA OCHOBE OHOJIOTMYECKHX 3HAHUM 1IEJIEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JEHCTBHAX M IOCTYIKAX [0 OTHOIICHHWIO K XWUBOHM INPUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh NO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4uu B 00pa30BaTEIbHOMN
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBJSATh IUJIaH pEIIeHHs NpodiieMbl €  YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CHTYalLUsIM;

pacuMpsITh paMKH y4eOHOIrO NpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

Jies1aTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
32 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

crnoco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYAUIMU B
pPa3HBIX 00JIACTSAX 3HAHWM, TMOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJaJ€Th  HABbIKAMM  IIO3HABATEIbHON  peQuieKCMM Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX MPOLECCOB, HX PpE3YyJbTaTOB U
OCHOBaHUM, UCMHOJIB30BaTh MPUEMBI pedIeKCUH AJIi OLUEHKU CHUTYyallMH, BbIOOpa
BEPHOT'O PELIECHUS;

YMETh OLICHUBATh PUCKM W CBOECBPEMEHHO IIPUHUMATh PEIIEHUS M0 HX
CHW)KEHHUIO;



IIPUHUMATh MOTHMBBI M AapryMEHTBbl JAPYIMX NPH AHAINA3E PE3YJIbTATOB
NEeATEIbHOCTH;

3) npuHsTHE Ce0N U IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HETOCTATKHU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M AapryMEHTBbl JAPYIMX NPH AHAINA3E PE3YJIbTATOB
NEATENBHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OUIHMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATH MUP C MO3UIUHU JPYTOro YeJOBeKa.

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pesynbTaThl ocBoeHUsi mporpammbl COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienupuueckue i yueOHoro npeamera «buosorusy
Hay4YHbIC 3HAHUS, YMEHUSA U CMIOCOOBI ACHCTBUM MO OCBOCHUIO, UHTEPIIPETALIMHU U
peo0pa3oBaHUI0 3HAHUM, BUIBI JCSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX YU4EOHBIX CHUTYallMAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Ouosioruedi. B mporpamme npenMeTHbIC
pe3yabTaThl MPEACTABICHBI IO TOJIaM 00yUYCHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHOro rnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HaHUSA €CTECTBEHHBIX HAyK, B (hOPMUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MUpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHUH, (PYHKIMOHAITHHOU
rPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pPacKphIBaTh COJIEp)KaHHE OWOJIOTUYECKUX TEPMHUHOB M TOHSITHIL:
KW3Hb, KIJIETKa, OpraHu3M, Meraboiau3M (0OMEH BeEIIeCTB M IIpEeBpalicHHC
SHEPIrum), TOMEOCcTa3 (CaMOpEryJsilus), YPOBHEBAasE OpraHU3alusl JKUBbIX CUCTEM,
CaMOBOCIIPOU3BEJICHNE (PEPOAYKIHMSA), HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JIaraTb OWOJIOTMYECKUE TeopuHu (KJIETOYHAsl, XPOMOCOMHasi,
MyTaIlMOHHAs, IEHTPaJbHAs J0TMa MOJEKyJsipHOW Ouonoruu), 3akoHsl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u yuenus (0 1eHTpax MHOTooOpasus H
MPOUCXOXKIEHUS KyJIbTypHbIX pactenuii H. . BaBuiora), onpenensiTe TpaHUIlbI
WX IPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yMEHHUE BJIaJIeTh METOJaM1 HAy4YHOTO MO3HAHUS B OMOJOTUM: HAOMIOACHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOIECCOB W SIBIICHUI, OpraHu3alusi U IPOBEACHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABMKCHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIIEyeMbIMH BEIUYMHAMHU, OOBSICHEHHE IOJIYYECHHBIX



pE3yNbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUHA M 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE IPU3HAKH BHUPYCOB, KJIETOK IMPOKApPHOT U
AYKapuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHW3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHA BEILECTB W IPEBPALICHMs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M HHEPreTUYECKOro OOMEHa, XEMOCHMHTE3a, MUTO03a, Meio3a,
OIUIOJIOTBOPEHMS, PA3MHOXKEHMS, WHIUBUAYAIbHOIO pa3BUTUS  OpraHU3Ma
(oHTOTCHE3);

YMEHHE NPUMEHSATH MOJyYECHHbIE 3HAHUS U1 OOBSICHEHHUS OMOJIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JJIS NPUHATHS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HH C LEeJbl0 o0ecreyeHus: 0e30IacCHOCTH CBOEro 3J0pOBbs M 340POBBS
OKPY>KAIOIIUX JIOAEH, COOJII0/IEHUSI HOPM IPaMOTHOTO TIOBEJIEHUS B OKpY KaroIei
OPUPOJHOM cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJB30BaHUS JIOCTHXKEHUN
COBPEMEHHOW  OHWOJOrMM W OHOTEXHOJOTMA i1 PalHMOHAJIBHOIO
MPUPOIONIOJIL30BAHNUS;

YMEHUE pellaTh »JJIEMEHTapHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- U
OUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HAacJEeI0BaHUE, COCTABISATH CXEMBI
MOHOTMOPHIHOTO CKPEIIMBAHUA IS MpPEICKa3aHMUsl HACJIEOBAHUS MPU3HAKOB Y
OpraHHU3MOB;

YMEHHUE BBINOJHATh JIA0OPATOPHBIE M MpPaKTUYECKUE padoThl, COOIHOIATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh W HHTEPIPETUPOBATH HHGOPMAIIIIO
OMOJIOTMYECKOTO  COAEpkKaHMsI, BKJIIOYAIONIYI0 [ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMALIMH, HAYYHO-TIOMYJIIPHBIE
Marepuaibl), 3THYECKHE AaCHEeKThl COBPEMEHHBIX MCCIEIOBAaHUNA B OHOJIOTHH,
MeAMLIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
0000111ast OMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCI0JIb30BaTh MOHSITUIHBIN arapaT OMOJIOTUH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» ¢ 11
KJlacce JOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUIA O MECTE U POJM OMOJIOTUU B CHUCTEME HayYHOTO
3HaHHSA ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpPAa M HAyYHOI'O MHUPOBO33PEHMS, O BKIJIAJE POCCUICKHX U
3apyOeKHbIX yUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl peLIECHUs AKU3HEHHBIX 3a/a4;

YMEHHE DPACKpPBIBaTh COJAEpKaHHE OMOJIOrMYECKUX TEPMHHOB M TOHITHIA
BU/, TIOMYJIALNS, T€HO(OH, SBOJIONUS, ABMKYIIHE CHIbI ((PAKTOPBI) IBOIOLHH,
MPUCTIOCOOTICHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE, SKOJOTHYECKHE (DAKTOPHI,



JKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYyLUEHTbl, LENu MUTaHUS,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOopuu (3BONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUs OHBOJIOLMHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3aponprmieBoro cxojacta K. M. bapa, depenoBanus IIaBHBIX HalpaBJICHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAM,;

yYMEHHE BJIaJIeTh METOAAMH HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
ONKCAHUE KUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEICHUE
OMOJOTHYECKOTO  OJKCIIEPUMEHTa,  BBIABM)KCHHE  TUIOTE3bl,  BBISBJICHHE
3aBHCHUMOCTH MEXIY HCCIEAYyEMbIMU BEIMYMHAMH, OOBSCHEHHE IOJIYYECHHBIX
pE3yNbTaTOB, WCIIOJIB30BAHHBIX HAYUYHBIX INOHATUN, TEOPUM M 3aKOHOB, YMEHHE
JIeaTh BHIBO/IbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJOTHMYECKHX
OOBEKTOB: BHJIOB, TMOMYJALMA, TPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOT€OlEHO30B U 3KOCHUCTEM, OCOOEHHOCTM MPOILIECCOB: HACJIEACTBEHHON
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, NMPUCIHOCOOIEHHOCTH
OpraHU3MOB, JI€MCTBUS SKOJOTMYECKHX (AKTOPOB HA OpPraHu3Mbl, MEpeHoca
BEILIECTB M TOTOKA SHEPIMH B SKOCHCTEMAX, AHTPONOTE€HHBIX W3MEHEHUW B
HKOCHCTEMAX CBOEM MECTHOCTH, KpPyroBOpOTa BEIIECTB U OHMOT€OXMMHUYECKHX
ITUKIIOB B OMocdepe;

YMEHHUE MPUMEHSATh MOJyUYEHHBbIE 3HAHUS AJi1 OOBSICHEHUS OUOJIOTHYECKUX
IIPOLIECCOB W SIBJICHUU, JUISl NPUHATUSA MPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HH C LeJbl0 o0ecreyeHus: Oe30MacHOCTH CBOETO 3/I0pOBbsi M 30POBbA
OKPYXAIOIUX JIIOJIEH, COOJIIOICHHUSI HOPM TPAaMOTHOTO MOBEAEHUS B OKPYXKaroIEen
OPUPOJIHOM cpene, MOHMMAHUE HEOOXOIMMOCTH HCIHOJIb30BaHUS JOCTH)KEHUN
COBPEMEHHOU OMOJIOTUH JIJIS1 palliOHAIILHOTO NMPUPOAOIOJIb30BAHNUS;

YMEHHUE pellaTh 3JIEMEHTAapHble OMOJIOTUYECKHE 3a/1ay, COCTABJISATh CXEMBbI
NepeHoca BEIECTB U YHEPTUU B SKOCHUCTEMaX (1IN MUTaHUS);

YMEHHUE BBINOJHATh JA0OPATOPHBIE U MPAKTUYECKUE PabOThI, COONIOAATH
npaBuia npu pabore ¢ ydeOHBIM U Ta00PaTOPHBIM 000PYAOBAHHUEM;

yMEHUE KPUTHYECKH OLEHUBATb M HUHTEPIPETUPOBATH HUH(MOPMAIUIO
OMOJIOTMYECKOT0  COAEpKaHMsI, BKJIIOYAIONIYI0 TIICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOW MH(OpMALIMU, HAYYHO-TIOMYJISIPHbIE
Marepualbl),  paccMaTpuBaTh  IJIOOAIbHBIE  DKOJOTHYECKHE  IMPOOJIEeMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE TMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOJIOTUYECKYI0 MH(POPMAIINIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUNHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
KoauuecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoubueie | IIpakruueckue (wicpp )
NMPOrpamMMbI Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypchbl
bubnuoreka [JOK
1 b 2 0.5
HOMOTIDT AR Hayka https://m.edsoo.ru/7f41c292
2 JKuBbIe cuCTEMBI U MX OpraHu3aIus 1 bubmmorexa LIOK
P . https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
bu6nmmoreka [IOK
4 XK 6
VSHEASHTETILHOCTL TUIETHH https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHue u uHANBUIyaJIbHOE Pa3BUTHE 5 1 bubmuorexa [LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencrtBeHHOCTH 1 HK3BMEHUYHBOCTD 8 15 bubmuoreka [JOK
OpraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexuus oprannzmMoB. OCHOBBI 3 bu6muoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
8 P 1
S3CPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 0 4



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

11 KJIACC

KounuecTBO 4acoB DJIEKTPOHHbBIE
HaumeHoBaHue pa3ejioB H TeEM nudpoBbIie
Ne i/t P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NMporpaMmbIl Bceero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
bubnuorexa [JOK
1 C) 0 9 1
BOTOHHOHHA BHOJOTI https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME 1 pa3BUTHE )KU3HU HA 9 05 bubnuoreka [LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
3 0] 5 1
PTafH3MEL H OKpyRaiofas cpesa https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa 1 SKOJIOTHYECKUE CUCTEMBI 9 bubnnorexa [IOK
https://m.edsoo.ru/7f41cc74
bu6nmmoreka [IOK
5 P 2
SSEPBHOE BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 0 25



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

HOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
KoanuyecTBo yacoB DJIEKTPOHHbIE
Ne Hara uudpoBbIe
Tema ypoka Kounrpoabnsie | IlpakTuyeckue
n/n Bcero H3yUYeHHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [IOK
1 buonorus B cucteme Hayk 1 https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a
MeTobl TO3HAHUS )KUBOU TIPUPOIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonp30BaHue pa3IndHbIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTMYECKUX 00BEKTOBY
bronornueckne CHCTEMBI, IPOIIECCHI
3 1 UX n3ydyeHue. Bxognoe 1 bubnmorexa [TOK
yi ' https://m.eds00.ru/863e6564
TECTUPOBAHUE.
4 Xumuueckuii cocTaB KieTku. Boga n 1 bubnuoreka [IOK
MUHEpaJIbHBIE COIN https://m.edso0.ru/863e674e
bu6nmnorexka [IOK
5 b .C 0 1
ST LOCTAR H CTPOCHHE DEIKOB https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
KaTanu3atopkl. JlaboparopHas padora
6 Ne 1 «M3 EHI/IC KaTaIJ)II/ITIf‘{eCKgﬁ 1 0.5 bubmorexa HOK
B yi ' https://m.eds00.ru/863e6b72
aKTHBHOCTH (DEpMEHTOB (Ha pUMepe
aMUJIa3bl WM KaTajaasbl)»
7 VYrinesonsl. JIunuael 1 buGnnorexa LIOK

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoteka IIOK

8 Hywrentiosbie knenotsl. ATO https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTO bl U3y4YeHUs KIIETKH. bubnuorexa [IOK
Knerounas Teopus https://m.edso0.ru/863e6e88
10 KieTka kak memocTHas )KuBast
cucrema
CtpoeHue 3yKapuoTHIECKON KIETKH.
JlabopaTtopHnas pabota Ne 2
«M3yueHune cTpoeHus KIETOK Bu6moteka [IOK
11 pacTeHuii, )XUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 1MojJ MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MHKPOIIpErapaTax u ux
OTIMICAHHE)
bu6mmotexka I1IOK
12 O6MeH BemeCTs wiM METAGoMH3M https://m.edso0.ru/863e766¢
bu6nmmorexka [IOK
13 Potocimres. Xemocres https://m.edso0.ru/863e7c98
N bubnuorexa [JOK
14 dmeprerueckiii oomen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MUK KICTKU. JleneHue
KJeTku. Muto3. JlabopaTopHas BuGmiorexa LIOK
15 pabota Ne 3 «HabmroieHrue MUTO3a B 05 httos://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»
16 Bbuocuures 0enka. Peakmus bubnunoreka [IOK
MaTpUYHOIO0 CUHTE3a https://m.edso0.ru/863e796e
Bbubnunoreka [IOK
17 Tpancmiuus — brocunres benka https://m.edso0.ru/863e796e
18 Hexknerounsie popMbl )KU3HU — bubmuoteka [LIOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edsoo.ru/863e7540

bub6mmoteka [IOK

19 DopMBI pa3MHOKEHHUS! OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bu6mmoteka IIOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHUE.
21 JlaGopaTtopHnast pabota Ne 4 05 bubnnoreka [IOK
«M3y4eHue CTpOEeHHUsI IOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIpernaparax»
29 NunuBuayansHOE pasBUTHE bubnuoreka [LIOK
OpraHu3MOB https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka o bubmuoreka [LIOK
HACJIEICTBEHHOCTU U U3MEHYUBOCTU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIIEOBaHUS
24 npmHaKof:. MOHOFI/I6pI/II)[1HO€ bubmmorexa [OK
https://m.eds00.ru/863e8878
CKpeIBaHNe
UTHOPHIHOE CKpellMBaHue. 3aKOH
25 i[eSaBI/II():I/IiL/IOFO H:Z:J'II:)IOBaHI/IH bubmorexa [IOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npu3HakoB. JlabopaTopHas pabota Ne
26 5 «3ydyenue pe3ynbTaToB 05 bubnuoteka [IOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBaHUS Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpEnapaTax»
27 I'eneruka nmona. Haciemopanue Bbubnunoreka [IOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
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IMPU3HAKOB, CHCIIJICHHBIX C II0JIOM

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

HNsmenuuBocTh. HenacnencrseHuas
U3MEHUYUBOCTh. JJabopartopHas pabora

08 Ne 6. I3yuenue MoauduKamoHHOM 1 05 bubnnoreka [IOK
W3MEHYHUBOCTH, IOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHAIlIOHHOTO psJa U
BapHUaIlMOHHON KPHUBO
HacnencTBenHas ©3MEHYMBOCTb.

29 JlaboparopHnas padota Ne 7. «AHanu3 1 05 bubnuorexa [LIOK
MyTalui y Tpo30(UITbI Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOIpernaparax»

bubnuoreka [IOK

30 Ferietinia sesosexa 1 https://m.edso0.ru/863e8d78
PesepBHelIit ypok. O6006111€HNE IO

31 teMme «HacieqcTBEHHOCTD U 1
W3MEHYUBOCTH OPTaHU3MOBY»

bu6nmmorexka [IOK

32 (CeneRIIA Kak Hayka i Mpoliece L https://m.edso0.ru/863e9214

33 MeToap! ¥ JOCTHIKEHUS CEIEKITHNA 1 bu6nmmoteka [IOK
PaCTEHUH U KUBOTHBIX https://m.edso0.ru/863e9214
buoTtexHomorus kak oTpacib

34 npousBojicTBa. TectupoBanue 1no 1 bubmmorexa LIOK

https://m.eds00.ru/863e9336
UTOTaM TPUMECTpa U rojia
OBIIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME



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

11 KJIACC

KosauuecTBo yacoB DJIEKTPOHHbBIE
Ne Hara nudposbie
n/n Tema ypoxa Bcero Koutpoapubie | IpakTuteckue u3ydeHusi | oOpa3oBaTeSibHbIE
padoTsbI padoTsbI pecypesr
1 OBOJIIOLUS U METO/IBI €€ N3YUYEHUS 1 buomiorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3BuTHs NpeACTaBICHAN 1 bubnuoreka [LIOK
00 3BOTIOLIUU https://m.edso0.ru/863e9570
3 MukposBostonust Bxognoe 1 bubmmoreka [IOK
TECTUPOBAHUE. https://m.edso00.ru/863e9cle
[Tomynsiius Kak aIeMeHTapHas
€IMHHIIA BUJIA ¥ SBOJFOIUH.
4 Hi6op1;TopHI;ﬂ pabora JI\II'Q 1 1 0.5 bubmmorexa [OK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB T10
MOP(}OIOrHUECKOMY KPUTEPUIO)
5 JIBroKy1I1e CUiibl (3J1eMEHTapHbIe 1 bubmuoreka [LIOK
(hakTOpBI) 2BOIOLUH https://m.eds00.ru/863e9da4
N bubnuorexa [JOK
6 EctectBenHsbIi 0TOOD U ero hopMbl 1 httos://m.eds00.ru/863e9ed0
Pe3ynpTarhl 3BOIIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnmnoreka [IOK
pabota Ne 2 «Oncanue https://m.edso0.ru/863e9fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIbHOTO XapaKTepa»
but6mmoreka [JOK
8 Hanpasieris i nyru 1 https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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MaKpO3BOJIIOLIUA

9 HeobOpaTtumocTs 3BoOJTIOIINH

10 UcTopus sxn3Hu Ha 3emMIle U METOIBI
e€ U3yueHus

1 I'unoTe3sl IpOUCX 0K ICHUS ) KU3HU bubnuorexa [LIOK
Ha 3eMiie https://m.edso0.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMIie 10 Apam U bubnnoreka [IOK
nepruogam https://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIlbl SBOJIIOLIUN
pPacTUTEIBHOTO U YKUBOTHOTO MUPA.

13 [IpakTuueckast padora Ne 1 05 bu6mmoteka [LIOK
«3y4eHne nCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHuil 1 KUBOTHBIX B
KOJUTEKITUSIX )

14 CoBpeMeHHas cucrteMa bubnmnoreka [IOK
OpraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e

bu6mmotexa [IOK

15 DBOJIOIKS YeJIoBeKa (AHTPOTIOTEHE3) htts://m.edsoo.ru/863eac2c

16 JBuxymiue cuiibl ((pakTopsl) bubmuoreka [LIOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44

17 OCHOBHBIE CTaJIUU HBOJIOLHNU
yesoBeKa

18 Yenoseueckue pacsl U IPUPOIHBIE bu6mmoreka [IOK
aJanTaluy YeJI0BeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O6001IEHNE IO

19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KU3HH Ha 3eMiie»

20 DKOJIOTHS KaK HayKa



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

Cpenbl 0OUTaHUS M SKOJIOTUYECKHE

bu6mmoteka [IOK

2 (axTopsI https://m.edsoo.ru/863eafec
AOluoTtndeckue HakTophl.
Jlaboparopnas pabota Ne 3.
«Mopdonoruueckue 0coOeHHOCTH
22 paCTSI({bI/If/'I U3 Pa3HBIX MECT 0.5 bubmiorexa LIOK
https://m.edsoo.ru/863eb10e
obutanusny. JJaboparopnas padbota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
bubnnorexa [JOK
23 bromiieckie paxTopu https://m.edso0.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nomnyisiiun. [IpakTrueckas paborta
24 Ne 2 «[Toacu€t mnoTHOCTH 0.5
MOMYJISIIIMIA Pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OpraHu3MoOB — bubmuoreka [JOK
OnoLeHo3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmuoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE ITOKA3aTEIN IKOCUCTEMBI.
27 DKOJIOTUYECKUE MUPAMUJIBI. bubamorexa [OK
. https://m.edsoo.ru/863eb5fa
CgoiictBa sxocucteM. Cykieccus
28 [Ipupoansle 3KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rinobanbHast bubmuorexa [LIOK
IKOCHCTEMA 3EMJIU https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnmoreka [IOK



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

ouochepsr

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

32

YenoseuecTBo B Onochepe 3emiu

33

CocymiecTBOBaHNE IPUPOIBI U
yesioBeuecTsa Mrorosoe
TECTUPOBAHUE 10 UTOTaM 3
TpUMeCTpa 1 Toa

bu6mmoreka [IOK
https://m.edsoo.ru/863ebale

34

PesepBublit ypok. O600111€HIE TEMBI
«Coo011ecTBa U 5KOJIOTHYECKHE
CHCTEMBI»

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34

2.5



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

* buosnorwus, 10 kmacce/ [Taceunuk B.B., Kamenckwuit A.A., Pybmos A.M. u 1p.;
ITon penakuueit [laceunnka B.B. AxkimonepHoe o611iectBo «31aTenbeTBo

«IIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

y4eOHUK

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

https://resh.edu.ru/






