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HHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mnporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
onpeneneHusl MOAXO0A0B K (POPMUPOBAHUIO COJEPKaHMUS Y4eOHOTO IMpeaMeTa
«buonorus» cocraBwiaM: KoHUenTyanbHble mnojoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJIeil, colepKaHus, pe3yibTaToB OOy4YeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOXKEHUSI 00 0OLIUX IENSIX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbl CPEIHETO
obmero oOpasoBanusi B Poccuiickoit denmepanuu, a TakkKe IOJIOKEHUS O
cnerupuke OMONIOTHH, €€ 3HAYCHUU B IMO3HAHUM KUBOW MPUPOIBI U 00eCIIeueHNN
CYILIECTBOBAaHMS YeJioBeuecKoro obmiecTBa. COrIacHO Ha3BAaHHBIM MOJIOKEHUSIM,
orpe/ereHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu nma€T TpeACTaBIEHHE O IensaX, o0 oOuen
CTpaterud OOydYeHHs, BOCIUTAHUS ¥ Pa3BUTHSA OOYYAIOIMIUXCS CpEeACTBAMU
yueOHOro mnpeamera «buonorus», omnpenenser o00A3aTENbHOE MPEIMETHOE
collepKaHUe, €ro CTPYKTypy, paclpeielieHue 1o pa3ieliaM U TeMawm,
PEKOMEHIyeMYIO IMOCJIEeI0BATEILHOCTh U3YUEHHUsI YU4eOHOro Marepuaia ¢ y4EToM
MEXIIPEAMETHBIX W BHYTPHIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTEIBHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEN 00yJaromuxcs.

B nporpamme mno OuHONOTMM TakKe YYMTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M TPEIMETHBIM pPe3yJIbTaTaM
oOyueHuss B (OpPMHPOBAHMU OCHOBHBIX BHJIOB y4eOHO-TIO3HABATCIIHHOM
NEeATEIbHOCTH/YUEOHBIX JEHCTBUNM OOYydYalOIIMXCSd 1O OCBOCHHUIO COJACPKAHUS
OMOJI0rHYecKOro o0pa3zoBaHusl.

B nporpamme no 6uosioruu (10—11 kmaccel, 6a30BbI YPOBEHb) peaii30BaH
MPUHIUI TMPEEMCTBEHHOCTH B HM3y4YEHMHM OHOJIOTMM, OJjlarojapss 4eMy B HeW
MIPOCMATPUBACTCS] HAMpPaBICHHOCTh Ha pa3BUTHEC 3HAHWK, CBSA3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTALIUN JIMYHOCTH, SKOJIOTUUYECKOTO MBIIIIEHUS, TIPEICTABIEHUN O 37I0POBOM
oOpa3e XHU3HM U OEpEeKHBIM OTHOLIEHHMEM K OKpPY’KalolleW MPUPOIHOM cpere.
[TosToMy Hapsiiny ¢ M3ydeHHEM OOIISOMOJIOTHYECKUX TEOPHM, a TaKKe 3HaAHUU O
CTPOSHHUH >KMBBIX CUCTEM Pa3HOTO paHTa W CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B IMporpamMme 1Mo OMOJIOTHUHU YIEICHO BHUMAHHUE WCIOJIb30BAHUIO
MOJTYYCHHBIX 3HAHUUW B MOBCEIHEBHOW JKU3HU JIJISl PEUICHUS TPUKIIAIHBIX 3a]1a4, B
TOM dYHCJe: TMPOQUIAKTUKNA HACIEICTBEHHBIX 3a00JIEBaHUN YeIIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHMUS, 00OCHOBaHHS HKOJIOTUIECKU
1eJ1eco00pa3HOro TMOBEACHUS B OKpYXKarolled MNpUpPOJHOM cpene, aHauu3a
BIUSIHUS XO3SHUCTBEHHOW JESITEIHPHOCTA 4YEJIOBEKa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHMS K MPUKIIATHON HAIPaBICHHOCTH
y4ueOHoro npeaMera «bUOJIOTHS TMPOJUKTOBAHO HEOOXOAMMOCTBIO 00€CTICUeHUs



YCIIOBUHM JIJIsl pEIICHUs OJTHOM M3 aKTyalIbHBIX 3a7]a4 MIKOJBHOTO OMOJIOTHYECKOTO
oOpa3zoBaHus, KOTOpasi Tmpeanojaraer QopMupoBaHue Yy  OOydaroIIUXCs
CIIOCOOHOCTH aIalITUPOBATHCA K HW3MEHEHUSIM JTUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpa.

buonorust Ha ypoBHE cpenHero oOmiero oOpa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obOecrieunBaeT (HOpMUpPOBAHUE Yy OOYYAIOIIUXCS NPEACTaBICHUU O
HAy4YHON KapTHUHE MHpA, pacIIUpsieT ¥ 000OLIaeT 3HAHUSA O KUBOW IpHUpoje, €€
OTJINYUTENIHBIX MPHU3HAKAX — YPOBHEBOW OPraHU3allMM U 3BOJIOLHH, CO31AET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  TIPUPOIBI,  (HOPMHUPOBAHHMS
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3omacHoro obpasza
KU3HH, IKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOILIECHUS K dKUBOU MPUPOJIE
U YEJIOBEKY.

Bonpiioe 3HaueHre OMOJIOTUSI UMEET TaKkKe JJI PELIEHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpEAHEero  oO0mero o0pa3oBaHUs, COLHAIU3ALMU
oOyuatonuxcs. Mzyyenue Ouosiornu oOecrieunBaeT yciaoBus A (GOpMUPOBAHUS
UHTEJUIEKTYaJbHbIX, KOMMYHUKALIUOHHBIX ¥ HWH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJBTYphl, CHOCOOCTBYET HMHTETpAaLlUUd OMOJOTMYECKHX 3HAHUHM C
MPEACTABICHUSIMHU U3 JIPYTUX YUYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUHU
u reorpadun. HazBaHHble MOJIOKEHUS O NpeIHAa3HAYEHUH Y4eOHOro MpeameTa
«buonorus» CcOCTaBWIM OCHOBY JUIsl ONPEACNICHUS NOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COJAEpP)KaHWsA, IMPEACTaBICHHOIO B IIporpamme II0
ouomnoruu.

Ot16op coxaepkanus yueOHOTOo mpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULMUI KyJIbTypOCOOOpPA3HOIrO IMOJAX0/d, B COOTBETCTBUU C
KOTOPbIM OOy4Yaroniyecs: JTOJKHBI OCBOMTH 3HAHMUS U YMEHHs, 3HAUMMbIE JIs
dbopmupoBaHus 00IIEH KyJIbTYphbl, ONpEACISIONIME aJeKBAaTHOE TOBEJACHUE
YeJIoBeKa B OKpY’Karolleld MPUPOJAHOM cpejie, BOCTpeOOBaHHBIC B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HaHW
3aHUMAIOT 3JIEMEHTHI COACPKAHUS, KOTOPBIE CIIY’X,aT OCHOBOU it (hOPMUPOBAHUS
MPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
LIEHHOCTHBIX  OpPUEHTAlMSAX  JMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHU3alUu
OMOJI0rHYecKOro o0pa3zoBaHusl.

CTpyKTypHpoBaHHE COJECp)KaHUS ydyeOHOro Marepuala B Mporpamme IO
OMOJIOTUM OCYHIECTBIEHO C YY€TOM MPUOPUTETHOTO 3HAYECHHS] 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3AlMM U
ABOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJIEHBI CJIEIYIOIUE COJIep KaTeNIbHbIE JIMHUM: «bronorusa kak Hayka. MeTosl
Hay4yHOro mo3HaHus», «Kierka xak Ouonornueckas cucremayn, «OpraHusm Kak



ouonoruyeckas cucrema»n, «CucremMa U MHOrooOpasue OpraHuyecKOro MHUpPay,
«IBOJIIOIUS JKUBOU IPUPOJIBI», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTIY.

[{ens m3ydeHus ydeOHoro mpeamera «buosorwms» Ha 0a30BOM ypOBHE —
OBJIaJIcHHE  OOYYAIOMIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(GYHKIHOHATHHOU
OpraHW3allMi > KWBBIX CHCTEM pA3HOTO paHra W MpuoOpeTeHne yMEHUH
UCIIOJIb30BaTh ATH 3HAHMS JJII TPAMOTHBIX JCHCTBUH B OTHOIIEHHH OOBEKTOB
YKUBOUW TIPUPOJIbI U PEIICHUS PA3TUYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTrxeHue 1enu u3ydeHus ydeOHoro npeaMera «buonorus» Ha 0a30BOM
YPOBHE 00ECIICYMBAECTCS PEIICHUEM CIEAYIOIIMNX 3a/1a4:

OCBOEHHE OOYyYaIOIIUMUCS CHUCTEMbl 3HAHUH O OHOJOTUYECKUX TEOPHSX,
YUCHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOU
JUist OPMHUPOBAHUSI TIPEJICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHUS, CTPOCHUU, MHOTOOOPa3Hu U OCOOCHHOCTSIX JKHBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHU3alliU, BBIJAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopMupoBaHre y OOY4YaIOIMIMXCS TMO3HABATENbHBIX, WHTEJUIEKTYaJIbHBIX U
TBOPUECKUX CIIOCOOHOCTEH B MpOIECCE aHaIM3a JAHHBIX O IYTAX PA3BUTHS B
OMOJIOTUM HAyYHBIX B3TJIIOB, WACH M TIOIXOOB K WM3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHu3aluu;

CTaHOBJICHHE Yy oOydJaromuxcsi oOmeil KyabTypbl, (DYHKIIMOHAIBLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUS OKPYKAIOIIErO
MHpa JKHBOW MPUPOJLI HA OCHOBAaHWW 3HAHWA W OIMBITA, IOJYYCHHBIX TIPU
M3yYEeHUU OMOJIOTHH;

dbopmupoBaHue y OOydYarOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JACSITEIBHOCTH YeNIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCMHUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTU TO3HAHUS YEJIOBEKOM >KHUBOM
IPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIISHUS K HEM, COOJTIOICHUS STHUSCKUX
HOPM TIPU IPOBEACHUN OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHHUE IIEHHOCTH OHOJOTMYECKUX 3HAHWM sl TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPBI, 11l POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MpUMEHEHNe MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH IEATEIRHOCTH IO OTHOLIEHHIO K OKPYXKAOLIEN Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHWE W COOJIOJCHHE Mep NPOPUIAKTUKH
3a00J1€BaHUM.

B cucreme cpeagnero oOmiero oOpaszoBanus «buonorus», uzydaemass Ha
0a30BOM YPOBHE, SIBIISICTCS OOS3aTENIbHBIM YUE€OHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaIMeTHOM 001acTu « EcTecTBeHHO-HAayYHbBIE TIPEIMETHD.



Jiist m3ydennsi 6noaoruy Ha 6a30BOM YPOBHE CPEIHEro 00IIero oOpa3oBaHUs
otBoAuTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hepemo), B 11 kiacce — 34
yacoB (1 Jac B He/1eI0).



COILEPKAHUE OBYYEHMUSA
10 KJTACC

Tema 1. Buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
APYTUMH €CTECTBEHHBIMH HayKamH, (puiocoduei, STUKOM, SCTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHMHM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToapl TO3HAHMS KUBOM TPUPOBI (HAOIIOEHUE, YKCIICPUMEHT, ONTMCAHUE,
U3MEpeHHe, KiacCUUKaus, MOACITUPOBaHUE, CTaTHCTHYECKass 00paboTka
JTAHHBIX).

JlemoHCcTpanuu:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KMUBOU MPUPOJIBD.

JlabopaTopHble U NpaKkTHYeCKUe PadOThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHHWE pPa3IUYHBIX METOJOB MpPH
M3YyUYECHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U X OPraHU3aIusl.

Kussie cuctembl (OMOCUCTEMBI) KaK MPEeIMET u3yueHust ouosnoruu. OTinune
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM U UX pazHOOOpazue. Y POBHU OpraHU3AIMN OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJISLUUOHHO-
BUJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKH ), OMOChEPHBIM.

JlemoHCcTpauuu:

Tabnuibr u cxembl: «OCHOBHBIC TTPU3HAKH JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOABD).

O6opynoBanue: Mojeab MoJiekysl JIHK.

Tema 3. XuMu4ecKkui COCTAB M CTPOEHHE KJIETKH.

XUMHYECKAN COCTaB KJIETKM. XHUMHUYECKUE DJJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BelleCTB B KieTke. llomnepxanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHre OenKOB. AMUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnumble n 3aMEeHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl O€IKOBOM MOJeKysbl (TepBUYHAS, BTOpWUYHAs, TpPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XHUMHYECKHE CBOMCTBa OenkoB. buonornyeckue
(GyHKUIMN OENKOB.



depmeHTsl — Owonormyeckue Karamuszatopel. CTpoeHue depmeHTa:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenudpuyHocTtb. KodepMeHnTsl. Butramunsi.
OTnuuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

VYrineBompl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W J1e30KCHpu003a),
aucaxapuibpl  (caxapo3a, JaKTo3a) M MOJIMcaxapuabl (Kpaxmaj, TJIUKOTEH,
1eJUTI0I103a). bruonornveckue GyHKIMH YTIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocoaunuasl, crepounsl. [uapoduIbHO-
ruapodobHbie  cBoiicTBa. buonmornueckue Qyukuuu aunuaoB. CpaBHEHHE
YIJIEBOJOB, OEJIKOB U JIMIHUIOB KaK UCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucmorel: JHK wu PHK. Hykmeornaer — MoHOMEDSI
HyKIeMHOBBIX KUCIOT. Ctpoenune u ¢pynkuuun JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

[{uronorus — Hayka o kieTke. Kilerounast Teopust — npumep B3anMOIEHCTBUSA
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIIETKH.

Knerka kak wnenoctHasd xuBas cucrteMa. OOmmMe NTPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHasi memOpana, monekyybl JIHK kak reHeruueckuil ammapar,
CUCTEMa CHHTE3a Oellka.

Tunel KJIETOK: »yKapuOTHYecKass M mpokapuotuyeckasd. OcoOEHHOCTH
CTPOEHHUS MPOKapHOTUYECKOM KieTku. KnerouHas crenka Oaktepuil. CTtpoeHue
DYKapUOTHYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MXWUBOTHOM U
IrpUOHOM KIIETKHU.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOUYHAsl CTEHKA, TJIMKOKAIMKC, UX
¢ynkuuu. [Inazmatnueckas memOpana, e€ cBoricTBa v pyHkuuu. [{luronnasma u eé
opranouipl. OnHoMemMOpaHHble opraHouabl kieTku: JIIC, ammapat [onbmxw,
mu30coMbl. [1oayaBTOHOMHBIE OpraHOWJbI KJIETKH: MHUTOXOHJPHUH, IUIACTHIBI.
[Tpoucxoxnenne MUTOXOHIpUN u 1actua. Buasl tactun. HememOpanHbie
OpraHOM/Ibl KJIETKH: PUOOCOMBI, KIJIETOUYHBIA WEHTP, LEHTPUOJIH, PECHUYKH,
KIyTUKH. OyHKIUHA OPraHOMAOB KJIETKU. BKittoueHus.

SAnpo — perynaropHslii eHTp KiIeTku. CTpoeHue sjpa: siaepHas o0010YKa,
KapuoIu1azMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCHOPT BEIIECTB B KIIETKE.

JdeMoHcTpanuu:

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

Juarpammsbl:  «PacnpenenieHne XHUMHUYECKMX 3JIEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B AKUBOU MPUPOJIE».

Tabmuubl 1 cxembl: «llepuoanueckas TabiMla XUMUYECKUX DIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAbD», «brocunTes 6enkay», « CTpoeHre MOJIEKYJIbl OenKay,
«Ctpoenue pepmentan, «Hyknennobie kuciotbl. JJHK», «CtpoeHnre Momnekyibl



ATDy», «CtpoeHue 3yKapuOTUUECKON KIETKH», « CTPOEHUE KUBOTHOW KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKN», «CTpOoeHHuE NpPOKApUOTHYECKON KIIETKN,
«Ctpoenue sapa KIETKn», « Y TIAEBOABIY, «JIumuapn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHE JJii IPOBEICHUS
HaOJIOJICHUI, H3MEPEHUI, SKCIEPUMEHTOB, MUKPOIpPENapaThl pPaCcTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U NpaKkTUYecKue padoThI:

JlaGoparopnas pabora Ne 1. «/3yueHue KaTadIUTUYECKOW aKTUBHOCTH
¢dbepMeHTOB (Ha IPUMEPE aMITIa3bl WU KaTajaasbl)y.

JlabopatopHass pabora Ne 2. «M3ydeHue cTpoeHHSI KJIETOK pPAaCTECHUH,
KUBOTHBIX U OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OTMCAHUEY.

Tema 4. ’KusHenesTeILHOCTDb KJIETKH.

OOmeH BelecTB, Wi MEeTadoIu3M. ACCUMUIAIUS (TUTACTUYECKUN OOMEH) U
TUCCUMWISIIUS (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHMs] BEIIECTB M DHEPrUM B MOHUMAHUU
MeTabonu3ma.

Tunbl oOMeHa BeliecTB: aBTOTpOodHBINA U rerepoTpodHsiif. Posib pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUHN YHEPTUU B KIIETKE.

®otocunte3. CBeroBas u TemHoBas ¢a3pl (orocuHTe3a. Peakiuu
dboTocunTeza. DPphekTuBHOCTH (HOTOCUHTE3a. 3HAUCHUE (POTOCHUHTE3a JJIsl KU3HU
Ha 3emuie. Bausinue ycinoBuii cpensl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
IPOJYKTUBHOCTHU Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XEMOCHUHTE3UPYIOIIHe OakTepuu. 3HAaUeHHEe XEMOCHUHTE3a IS
KW3HU Ha 3eMIIE.

DOHepreTuueckuii oOMeH B KieTke. PacriernsieHue BeIIeCTB, BBIJICJICHUE U
aKKyMyJIMPOBaHUE DSHEPruM B KIJIETKE. JTambl HJHEPreTUUecKoro oOMeHa.
I'mukonus. bpoxkenue m ero Buapl. KHCIOPOIHOE OKHMCIEHWE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopumpoBaHue. OddexTuBHOCTH
SHEPIreTUICCKOro OOMEHa.

Peaknuu MarpuuHoro cunre3a. ['eHernueckas wuHpopmamms u JIHK.
Peanuzanusi renerndeckoil wHGOpMaAlUM B KIETKE. [ €HETHYECKUM KOA U €ro
cBoiicTBa. Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnauus — OuocunTes
Oenka. Otambl TpaHchaanuu. KoaupoBanwe aMHUHOKHCIOT. Ponb pubocom B
OonocuHTe3e OenKa.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. ctopust oTkpeiTus Bupycos (1. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKHU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnn pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBACMBIC
Bupycamu. Bupyc nmmynonedpunura yenoeka (BUY) — Bo3oynurens CIIN/da.



OOpatHast ~ TpaHCKpUNIMS,  peBepTaza W uHTerpasa.  lIpodunaktuka
pacnpocTpaHEHUsl BUPYCHBIX 3a00JIEBAHUIA.

JdeMoHcTpauuu:

IToptpetsl: H. K. Konsuos, /I. . UBanosckuii, K. A. Tumupszes.

Tabmuubl 1 cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHIAPUSY,
«JHepreTnyeckuii oOMen», «Xiopormact», «Porocunresd», «Ctpoenue JJHK»,
«Ctpoenue u GyHKIMOHUPOBaHUE TeHa», «CuHTte3 Oenkay, «['eHeTnueckuit Koay,
«Bupyco», «bakrepuodarny, «CtpoeHue u ku3HeHHbIA 1K Bupyca CIIN/a,
Oakrepuodaray, «Pemmxkarms JTHK.

ObopynoBanue: monenu-ammnkauu «Yasoeane [IHK u Tpanckpummsy,
«buocuntes 6enka», « CTpoeHue KiIeTkn», Moaesb cTpykTypsl JJTHK.

Tema S. PasMHOKeHMe M HHAUBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounblii 1ukI, Wiau >KU3HEHHBIM UK KIeTku. MuTepdaza u mutos.
[Ipoueccsl, mpoTekawomue B UHTEpdaze. Pemnmkanusa — peakuuss MaTpUYHOrO
cunteza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIA HabOp — KapUOTHIIL.
JIMTUIONHBIM W TalyIOMJHBIA ~ XPOMOCOMHBIE  HAOOphl.  XPOMATHUIBI.
[{uTonorndyecknue OCHOBBI PA3MHOKEHHS M  HWHJIWBUAYAIBHOTO  Pa3BUTHUA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu murosa. IIpoueccsl, nmpoucxonsmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rudesb KJIETKHA — allonTo3.

@opMbI pa3MHOKEHHSI OpraHU3MOB: Oecronoe U nosoBoe. Bunabl 6ecnonoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, II0YKOBAaHWE OJHO- M MHOIOKJIETOYHBIX,
cropooOpa3oBaHKEe, BET€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHUPOBAHUE
OpPraHU3MOB, €T0 3HAYEHUE JIJIS CEJICKIUU.

[TonoBoe pa3MHOKEHUE, €r0 OTIANYHS OT OECIOJIOrO.

Meiio3. Cragun meios3a. [Ipounecchl, MpoUCXOAIIME HA CTaAUSAX MeHo3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonorndeckuil cmpiCcil U
3HaYEHUE MENO03a.

['ameTtorenes — mpouecc oOpa3oBaHUA TOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SUYHUKU. OOpa3oBaHHWE M Pa3BUTHE IOJOBBIX
KJIIETOK — TrameT (CHepMaro3ou[, SHLEKIEeTKa) — CIIEPMaTOreHe3 U OBOTEHES.
OcoOeHHOCTH CTpPOEHUsl SWIEKIETOK W CrepMaro3ouaoB. OII0J0TBOpPEHHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHUOHAIIBHOE  pPa3BUTHE
(amOpuorenes). Jtanbl SMOPHOHAIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX JKHUBOTHBIX:
apobneHue, racTpyisinusi, opraHorere3. IloctamOpuonanbHoe pa3Butue. Tumbl
MOCTAMOPHUOHAIBHOTO PA3BUTHS: IpPsIMOE, HempsMoe (JIMYMHOYHOE). BrnusHue



Cpenbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3LIBATH BPOXKIEHHBIC
ypO/JICTBA.

Poct u pasButue pacrennii. OHTOreHe3 LBETKOBOTO PACTEHUsS: CTPOCHHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanmu:

Tabmuupr u cxembl: «Dopmbl pa3sMHOKEHHS OpPraHU3MOBY», «JIBOKHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pACTEHUI», «BeretaTuBHOE pa3MHOXKEHHUE
pactenuity, «Jlenenue kietku Oaktepuil», «CTpoeHUE TOJIOBBIX KIIETOK,
«Ctpoenue xpomMocoMbl», «Kitetounsli mukin», «Pemmukanus JTHK», «Mwuto3y,
«Meiiosy, «IIpsiMoe u HenmpsiMOe pa3BUTHEY, «I 'aMeTOreHe3 y MJIEKONMUTAIONINX U
yeaoBeKa», « OCHOBHBIC CTAJIMH OHTOT'CHE3a.

OGopynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmMato30uasl
MJICKOITUTAIOLIETOY, «SUIIEKIIETKa MIIEKONUTAIOEro», «Kapnokunes B KieTkax
KOpEIIKa JIyKa», MarHuTHasT MOJENb-anIuiMKanus «JleneHue KIeTKu», MOJAEHb
JIHK, monens meTada3Hoit XpOMOCOMBI.

JlabopaTopHbIe M MIpaKTUYEeCKHEe PA0OTHI:

JlaGoparopuas pabora Ne 3. «HaGmromeHwe MuTO3a B KIETKaX KOHYHKA
KOpEIIIKA JIyKa Ha TOTOBBIX MUKPOIPENApaTaxy.

JlaGoparopuas pabora Ne 4. «M3yueHHe CTpPOCHHSI TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HaciiencTBeHHOCTh M K3MEHYUBOCTH OPraHU3MOB.

[IpenmeT u 3agaun reneTuku. Mictopust pa3BuTHs reHETUKA. PoJib iuTOI0TMA
U SMOPHOJIOTHH B CTAHOBJIICHMM TEHETHKH. BKiIag pOCCHUUCKUX M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETUKH. MeEToIbl TEHETUKH (TUOPHUI0JIOTHYECKUM,
LUTOTEHETUYECKUM, MOJEKYISIPHO-TeHeTHUYeCKui). (OCHOBHBIE T'€HETUYECKUE
NMoHATHS. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIb3yEMasi B CX€Max CKPEIIMBAHUM.

3aKOHOMEPHOCTH HacCJIeIOBaHUsI MPU3HAKOB, yCTaHOBJIEHHbIE I'. MeHenem.
MoHorubpuHoe CKpeluBaHue. 3aKOH eAuHO0-00pa3usi TUOPUIOB TEPBOTO
nokosieHusa. IlpaBuno JOMUHMPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresza unctoTel rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpuHOEe  CKpEIIMBaHHME. 3aKOH  HE3aBHUCHMOTO  HaCIICOBAaHMS
Mpu3HaKkoB.  [luTOreHeTMYECKHWE  OCHOBBI  JIUTHOPHUIHOTO  CKpPEIIMBAHHUS.
AHanu3upymolee ckpenpanue. Mcnonb30BaHne aHAIM3UPYIOMIETO CKPEIIMBAHUS
JUTSL OTIPEIeSICHUsI TEHOTUITa OCOOU.

CuerienHoe HacnefoBaHue nmpusHakoB. Pabora T. Moprana 1o
CLEIUIECHHOMY HACJIEAOBAaHUIO I'eHOB. HapylieHne cuemnieHus reHoB B pe3ysbTare
KPOCCHUHI'OBEDPA.

XpOMOCOMHasi TEOpHUs HACIIEICTBEHHOCTH. [ €eHETHUECKHE KapTHI.



I'enetuka nomna. XpoMOCOMHOE OMpeAesieHUE Moya. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTeporaMmeTHble opraHu3Mbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUbl HK3MEHYMBOCTH: HEHACJIEICTBEHHAS] M HACJIEICTBEHHASL.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PUKALMOHHON M3MEHYMBOCTHU. BapualimoHHbIN psiJl M BapUallMOHHAS KPUBas.
Hopma peakuunun npusHaka. KonndecTBEHHbIE M KaUYE€CTBEHHBIE MPU3HAKUA U HX
HOopMa peakiuu. CBoicTBa MOIU(PUKATMOHHON U3MEHYMBOCTH.

HacneacTBeHHasi, WM TE€HOTUIIMYECKAs, W3MEHUYMBOCTb. KomMOMHATHBHas
M3MEHYUBOCTh. Mei03 W TOJIOBOM mMpolecc — OCHOBAa KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTallnoHHas u3MeH4YNBOCTh. Knaccudukanus MyTaluii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U nMpu4uHbI MyTalud. MyTareHHbIe (HaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAIO0B B HACJIE€ACTBEHHOM n3MeHunsoctr H. 1. BaBuiiosa.

BHesiiepHas Hacie1CTBEHHOCTh M N3MEHUMBOCTb.

'enetuka wenoBeka. Kapuotun uyemoBeka. OCHOBHBIE METOJbl T€HETUKHU
YeJIOBEKa: TeHeaIOTHIYCCKUM, OJIM3HEI[OBBIM, IIMTONCHETHUCCKII, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-TE€HETUUECKUM. CoBpemenHOE ONpENICIICHAE Tr€HOTHUIA!
IIOJIJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C IOMOUIBIO
[1[1P-ananu3a. HacnencTtBeHHble 3a00J€BaHUS YENOBEKA: TI€HHbIE OO0JE3HH,
00JIE3HU C HACJEICTBEHHOM NpeapacroyioKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
ComMarnueckue M reHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIMIBI
310pOBOro 00pa3a >KU3HH, AMATHOCTUKU, MPOPUIAKTUKH U JI€UEHUS TeHETUYECKHUX
Oomne3Heil. MeanKo-reHeTUYeCcKoe KOHCYJIbTUPOBAaHUE. 3HAYCHHE METUITUHCKON
TEHETUKH B MPEAOTBPAILIEHUH U JICYEHUN TeHETUYECKUX 3a00JIeBaHUN Yell0BeKa.

JdeMoHcTpanmu:

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

Tabmuupr u  cxembl:  «MOHOrMOpHIHOE  CKpELIMBAaHUE U €0
LIATOTEHETUYECKAs: OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOT€HETHYECKas
OCHOBa», «3aKOH YHCTOTHl  rametr», «JlurubpumHoe  CKpelIuBaHUE,
«uTonoruueckue OCHOBEI JTUTHOPUTHOTO CKPCILIMBAHUS, «Meiio3y,
«B3auMoneiictBue  aieNbHBIX TIeHOB», «l'eHeTHueckue KapThl pacTEHMI,
KUBOTHBIX MU 4eJIOBeKa», «['eHeTuka moiay, «3aKOHOMEPHOCTH HACIIE€IOBAHMUS,
CUEINIEHHOr0 ¢ mojom», «Kapuotumbl 4enoBeka U KUBOTHBIX», «Buabl
U3MEHUUBOCTHY», «MoaudukanroHHas W3MEeHUYMBOCTH», «HacnmemoBanue pesyc-
(daktopay, «I'eHeTuka rpynn KpoBu», « MyTalimoHHasi U3AMEHUYHUBOCTHY.

O6opynoBaHue: MojeaU-ammIMKauuu  «MOHOTHOpHUIHOE —CKpEIIMBaHKE,
«Henonnoe pgomuHupoBaHue», «JurubpuaHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON W MuKpompenapar «Jposodunay (Hopma, MyTanuu
(bopMBI KPBUILEB M OKPACKH Tela), repoapuit «I opox moceBHOM».

JlaGopaTopHble M MIpaKTHYECKHEe PA0OThI:

JlabopatopHasi padota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPHIAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPENapaTax».

Jlabopatopnas pabota Ne 6. «M3yduenue MoanUKAIIMOHHON U3MEHYUBOCTH,
MOCTPOCHHUE BapUALIMOHHOTO PAJla U BApUAILMOHHON KPUBOW.

JlabopatopHast padota Ne 7. «AHanu3 myTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOITpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekniusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M IPOLECC. 3apOKICHUE CEIEKLIHUHA U JOMECTHKALHA.
VYyenne H. UW. BaBunmoBa 0 1EHTpax NPOUCXOXKICHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHUH. LIeHTpbhl MPOMCXOXKIAEHUS NOMAIIHUX >KUBOTHBIX. CoOpT,
1I0poJa, IITAMM.

CoBpeMeHHbIE METObI CeNeKIMU. MacCoBBIM U MHAMBUIYAJIBHBINA OTOOPHI B
CEJIEKIIMM PACTEHWHA M KUBOTHBIX. OleHKa 3KcTepbepa. bBIM3KOpoACTBEHHOE
ckpeniuBanue — WHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, nnu rudpuanas cuia. HepoacTBeHHOe cKpelllMBaHuE — ayTOpPUAMHT.
Otpanénnas rtuOpuauzauuss W €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJyYEHUE TOJIUIUIONJOB. JIOCTMKEHMSI CENEeKIMU PACTCHUH, >XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHonmoruss kak OTpacib NPOU3BOACTBA. ['€HHAas WH)KEHEpHs. ITallbl
co3manusi pexomoOmHanTHOM JIHK wu Tpancrennsix opranumsmoB. Kiertounas
nHxkeHepus. Kietounbele KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUM.
KionnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPTraHU3MOB.

Okosornueckue W dTtudyeckue  npobmembl. MO —  reHeTHuecku
MOIU(PUITUPOBAHHBIC OPTAHU3MBI.
JleMoHCTpanmu:

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

Tabmuiel U cxeMbl: Kapta «lleHTpbl NPOUCXOXKACHUS W MHOTrooOpasus
KYJBTYPHBIX pacTeHuit», «Ilopobl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYypPHBIX
pactenmity, «Otnanéunas rudpuausamnus», «Padorel akagemuka M. ®@. FiBaHoBay,
«Jlomunnounusa», «OObEKTH OWOTEXHONOTHHY, «KileTouHble KyJIbTYpHl W
KJIOHUpOBaHUe», « KoHCTpynpoBaHuE 1 MEPEHOC TEHOB, XPOMOCOMY.

O06opynoBaHue: MYJISKH TJI0JIOB U KOPHETUIO0B TUKUX POPM U KYJIbTYPHBIX
COpTOB pacTenwuii, repdbapuii «CeabCKOX035HCTBEHHbBIE PACTCHHUS.



JlaGopaTopHble M MIpaKTUYECKHEe PA0OTHI:

OkcKypcusi«OCHOBHBIE METOJIbI U JOCTHUKEHHUS CEJCKIHMH pPACTEHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN  y4acTOK, B TEIUIMYHOE XO3SIMCTBO, J1abOpaTOPUIO
arpOyHHBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. IBosTrOnIHOHHAS OHOJIOTHSI.

[Ipennocbuiki BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopusi U €€ MecTo B OHMoioruu. BrnusHue 3BOIIOIMOHHON TEOpUH HAa pa3BUTHE
OMOJIOTUHU U APYTUX HAYK.

CeuzerenscrtBa »BoonuuU. [lameoHTONOrMYECKHE: ITOCIIEI0BATEIBHOCTD
HOSIBJIGHUS. BHUJOB B IAJICOHTOJIOIMYECKON JIETONMCH, NEPEXOIHBbIE (POPMBI.
buoreorpadguueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHUE: CXOACTBA M Pa3auuMsl SMOPHOHOB pPAa3HbBIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBLHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTHYHBIE,
pPYIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOICTBO
MEXaHU3MOB HACJEJCTBEHHOCTH M OCHOBHBIX META0OJIMYECKMX MyTeHd Yy BCeX
OpPraHHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuHa. Ilpeanocbulki  BO3HUKHOBEHHS
napBUHU3MA. J[BMOKyLIME CHJIbI HBOMIONMU BHIOB 1o JlapBuHy (M30bITOUHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINpPEAENIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIlIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Bosonuu (CTD) u € 0OCHOBHBIE TTOJIOKEHHUS.

MuxkpoaBosorus. [lomynsnus kak eAMHUIA BUAA U SBOJTIOLUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B IpHupojae. MyTalmOHHBINA
npolecc U KOMOMHATHBHAs M3MEHYMBOCTh. [lomynsiliMOHHBIE BOJIHBI U JApend
reHoB. M30s1us 1 MUrpanus.

EcrecTBeHHbIl 0TOOp — HampaBistomui ¢aktop 3Bojouun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtouud. [Ipumepsr
MIPUCTIOCOOJICHHUH Y OpraHu3MOB. ApoMOop(h03bl U HIUO-aTaTAIIAH.

Bun wu BumooOpazoBanue. Kpurepunm Buma. OcHOBHbIE  (HOPMBI
BH1000pa3oBaHus: reorpaduueckoe, YKOJIOTHIECKOE.

MaxkposBomorusi.  Dopmbl  3BosOLMU:  (UIETHYECKAs, JUBEpreHTHas,
KOHBEPTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IponcxoxaeHne OT HeCNEeUHATM3UPOBAaHHBIX NpelakoB. IIporpeccupyronias
crienuanu3anys. AJanTuBHAS paguarius.

JlemoHCcTpaumu:



[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuupl U cxemsl: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  KUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbOBI 32
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY, «MHOrooO6pasue COpToB pacTeHUII»,
«MHoroo6pazue  mopoa  KHUBOTHbIX»,  «llomymsimum»,  «MyTarmoHHas
U3MEHUYUBOCTB», «Apomopdossl», «Ununoamantammmn», «OOmas aereHeparus»,
«/IBmxkymue cuibl 3Boironnn», «Kapra-cxema wmapmpyra mnyremectBus Y.
HapBuna», «bopeba 3a cymiecTtBoBanue», «lIIprucrnocoO6IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30oBaHKe», « IKOJIOTHUECKOE BUI000OPA30BAHUE.

OOopynoBaHHe: KOJUIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPAaCKH,
Ha0op MJIOAOB U ceMsiH, KoJuiekuusi «[IpuMepsl 3alUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJieNIb «OCHOBHBIE HAIPaBJICHUS HBOJIIOLUNY», O0BEMHAS MOJEIb
«CTtpoeHue TOJTOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckass kapra wmupa, Koiekuus «Dopmbel COXpaHHOCTH
UCKOIIAEMBIX JKMBOTHBIX W pacTeHWil», Mozenb ammukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpemnapatbl «Pa3zButme Hacekomoro», «Pa3Butue
JATYLIKW», MUKponpenapat «Jpo3zopuna» (Hopma, MyTaru (pOpMbI KPbUIbEB U
OKpacKu TeJja).

JlaGopaTopHble U NIpaKkTHYecKue padoThI:

JIaGoparopHass pabora Ne 1. «CpaBHeHuE BHIIOB MO MOP(}OIOrHUECKOMY
KPUTEPUION.

JlaGoparopHas pabora Ne 2. «Onucanue nmpucrnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOTO XapaKTepay.

Tema 2. Bo3HnkHOBeHHe M pa3BUTHE )KM3HU HA 3emJie.

JloHayuyHble TpPENCTaBICHUS O 3apOXKICHMM >KU3HU. HayuyHble THNOTE3bI
BO3HUKHOBEHUSl JKM3HM Ha 3emie: aOuoreHe3 M NaHclepMus. XUMHUYecKas
ABONIOLMSA. AOHOTE€HHBIM CHUHTE3 OPraHWYeCKHX BEUIECTB M3 HEOPraHUYECKHUX.
OKCNEpUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOM BoMonMU. HavanbHble HTamnsl
ouonornuecko sBomtonuu. ['mnoreza PHK-mupa. ®opmupoBanne mMemMOpaHHBIX
CTPYKTYp ¥ BO3HHUKHOBEHUE NPOTOKJETKU. [lepBble KIETKM M HMX 3BOJIOLUA.
®opMHUPOBaHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam u nepuopaM. Karapxein. Apxeickas u
npotepo3oiickas dpbl. llameosolickas spa u €€ mMepuoaAbl: KEMOPHICKUH,
OPIOBUKCKUH, CUITyPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o30KcKas 3pa 1 €€ Mepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOU.

KaiiHo3zolickags »9pa u €€ mnepuoAbl: MNaJCOTCHOBBI, HEOrE€HOBBIM,
AHTPOIIOT€HOBBIM.



XapakTepucTuKa KJIMMaTa U Te0JOrHYecKux mpoieccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTEIBHOIO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
XKUBOTHBIX. [[0siBIIEHHE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucteMa OpraHMYecKOrO0 MHpa KaK OTpakeHHe 3BOJIONUU. (OCHOBHBIC
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBoJIIOLMA YeJIOBEKa. AHTPOIIOJIOTUs KaK HayKa. PazBuTue npeacraBiieHHil o
NPOUCXOKIECHUHN YelloBeKa. MeToabl u3ydyeHus aHTponoreHesa. CxoncrBa u
pa3Inyus 4eJI0BEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBuwxymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHUMBOCTb UM  €CTECTBEHHBIM 0TOOp. OOIIeCTBEeHHBIM 00pa3 KU3HH,
U3TOTOBJIEHUE OPYIUN TPYAQ, MBILIJICHUE, PEYb.

OCHOBHBIEC CTaIMM ¥ BETBU DBOJIIOIIUU YEJIOBEKA: aBCTPAJIONUTEKHU, YemoBeK
yMenbiid, YemoBek npAMOXOomsamMM, YenoBeK HeaHIepTalbCKuM, YeroBek
pasymHbii. Haxogku HMCKOMAaeMbIX OCTAaTKOB, BpPEMs CYIIECTBOBaHHUA, 00JIACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pas3 KU3HH, OPY/IUAL.

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBAaTOpUaAlbHAs),  MOHTOJOUAHAs
(a3uarcko-aMepukaHckasi).  UYepThl  NPUCIOCOOJEHHOCTH  MpPEICTaBUTENEH
YEeJIOBEYECKUX pac K YCJIOBHUSM CYILIECTBOBaHUA. EMMHCTBO 4YEIOBEUYECKUX pac.
Kputuka pacusma.

JlemoHCcTpauuu:

[Toprpetsr: ®@. Penu, JI. Ilacrep, A. U. Onmapun, C. Mumnep, I'. FOpn, Y.
JlapBuH.

Tabmuiel u cxembl: «Bo3aumkHoBeHHEe COTHEYHOM CHCTEMBI», «Pa3BuTHe
OpraHu4yeckoro mupa», «PacturtenbHas  kieTka», <« KHUBOTHasE  KJETKay,
«IIpokapuoTnueckas kierka», «CoBpeMeHHass CUCTEMa OPraHUYeCcKOro MHUpPay,
«CpaBHeHHE aHATOMUYECKMX YEPT CTPOCHHUS YEJIOBEKa U UEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAJCOHTOJIOTMYECKMX  HAaXOJOK IPEIAKOB
COBPEMEHHOTO 4YEJOBEKa», «JlpeBHelue moanm», «/peBHue moam», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeueCcKue pacoh».

O6opynoBaHue: mymspku  «lIpoucxoxaenne  denoBeka»  (OFOCTHBI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTaldblla, KPOMAaHbOHIIA), CJEMKH WIH
M300paXeHUss KaMEHHBIX OpYJAMil TEpPBOOBITHOrO YeEJIOBEKa (KaMHHU-UYOIMIIEpPHI,
pyowmia, ckpebiia), TEeOXpOHOJOTHYeCcKas Taliauia, KOUIeKIus «DopMel
COXPAHHOCTH MUCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlabGopaTopHble M MIpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «M3yueHue uckomnaeMblXx OCTATKOB PACTEHHUU U
KUBOTHBIX B KOJIJICKIIUSX).



DKCKypcHsi «IBOJIOLHS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIM KpaeBEIUECKUN My3eil).

Tema 3. Opranu3mbl 1 OKpY:Kaouias cpeaa.

DKoyorus Kak Hayka. 3ajaud U pa3feibl SKOJOTUH. MeToabl SKOJIOTUYECKUX
UCCIIEAOBAaHUN. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA36MHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPraHU3MEHHAS.

Okonornueckue (aktopel. Kiaccudukanus sxonoruueckux (HakTopoB:
abnoTtuyeckre, OWOTHUYECKHE U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(aKkTOpOB Ha OPTaHU3MBI.

Abunotndeckue (GakToOpbl: CBET, TEMIIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenuss OpraHu3MoOB K  JIEUCTBHIO  aOMOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhL. Bunet OMOTHUYECKUX B3aUMOJICCTBUU:
KOHKYpPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmel. [lapazutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIECOHWYECTBO). AMEHCAIU3M,
HeWTpanu3M. 3HaueHWe OMOTUYECKUX B3aUMOJCHUCTBUN [IJIl CYIIECTBOBAHUSA
OpPraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA momysiuud. OCHOBHBIE ITOKA3aTENH
MOMYJISILUUA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JJmHaMuKa YuCI€HHOCTH MOIMYJISIIUU U €€ perysius.

JlemoHCcTpauuu:

[Toptpetsl: A. I'ymb6oasar, K. @. Pynbe, O. I'ekkens.

Tabmumsr u cxembl: kapta «lIpuponusie 30Hb1 3emuamn», «Cpeapl oOUTaHUs
opranusmoBy, «®otonepuoausm», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30puu-Ty Penbkny, «IIuiesbie nenm».

JlaGopaTopHble U NpaKkTHYecKue padoThI:

Jlabopatopnas pabota Ne 3. «Mopdosnoruueckiue 0cCOOEHHOCTU PACTEHUH U3
Pa3HbIX MECT OOUTAHUS.

JIabopatopHas padota Ne 4. « BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckas padota Ne 2. «I[Toacu€r NIOTHOCTH MOMYISIUN pa3HbIX BUJIOB
pacTEHUI».

Tema 4. CooOuiecTBa M 3K0J0rH4YeCKHE CHCTEMBI.

CooOmiecTBo opraHu3MoB — OuorneHo3. CTpyKTypbl OHMOIIEHO3a: BHOBas,
NPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBS3U B
ouoreHose.

Okosornueckne cuctembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreorieHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMbI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHUM OKOCUCTEMbI. [lumieBbie LeNMM U CETH.
OcHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: OuoMacca, MPOAYKUHUA. IKOJOTUYECKUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, OunomMacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLHMS, pa3BuTue. CyKIEeCCHs.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U pEeK. DKOCHCTEMA XBOMHOIO
WJIM IIHPOKOJIMCTBEHHOIO JIeca.

AHTpONIOrE€HHBIE  JKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe 1 X0351MCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpaszue kak ¢akrop ycroiuuBocTH 3kocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u CTpyKTypa
ouochepnl. XKuboe BemectBo U ero ¢GyHkiuu. OcobeHHOcTH Ouochepbl Kak
rJ100aNbHONM 3KOCUCTEMBL. J[MHaMHuYecKoe paBHOBecME U oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BemiecTB U OMOr€OXMMUYECKHE LIUKIIBI 3JIEMEHTOB (yTIepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Ouochepe 3emin. AHTpONOreHHbIe U3MEHEeHUs B Onocdepe.
['moGanbHbIE SKOJIOTHYECKHUE TPOOITIEMBI.

CocymecTBoBaHue IPUPOBI U YEJI0BEYECTBA. Coxpanenune
O0nopa3zHo0Opa3us Kak OCHOBa yCTOWYMBOCTU Ouochepsl. OCHOBA pallMOHAIBHOTO
yOpaBJi€HUs MPUPOJHBIMU pPECypcaMM M HX HCHOJb30BaHue. JlocTuxkeHus
OMOJIOTHUY U OXpaHa MPHUPOJIbI.

JlemoHcTpanuu:

[Toptpetsr: A. Ix. Tencin, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuubl u cxembl: «[IumeBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmectBay, «llenn nuTaHus», «IKoJIOTHMYECKas MNHPaAMUAAY,
«buocepa u yenoBek», « IKOCUCTEMA HIMPOKOJINCTBEHHOTO Jiecay, « DKocucTeMa
XBOMHOrOo  Jeca», «buomeno3 Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPONIOTEHHBIE  BO3JEWCTBHS Ha Ipupony», «BaxHenmme HMCTOYHHMKHU
3arpsi3HEHMs] BO3/yXa W TPYHTOBBIX BOI», «IlouBa — BakHelIash COCTaBIISAIONIAS
ouocdepo», «DakTopsl aerpaganuu nouBy», «llapHukoBeiil 3¢ dexT», «DakTopbl
PaAMOAaKTUBHOTO 3arpsisHeHHs Ouocdepb», «OOmas cTpykrypa Omochepsn,
«Pacnipoctpanenue >ku3Hu B Oumocdepe», «O30HOBBIM d3KpaH Ouochepb,
«Kpyrosopot yriepoza B 6uocdepe», «KKpyroBopot azota B mpupoae».

O6opynoBanue: MoJeb-anmuMKaus « TUunuaHble OUOIIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KOJEKINH «bruoneHos3y, «Bpeaurenn BaxHEHIIMX
CEIbCKOXO3SIUCTBEHHBIX  KYJIbTYyp», Tepbapuu W KOJUIKIIMUM pPACTEHUA U
KUBOTHBIX, MPUHAICKAINE K PAa3HBIM IKOJIOTHYECKUM TPYIIIaM OJHOTO BUA,



Kpacnas xuura Poccuiickoii ®enepaiuu, H300pakeHHs OXPAHIEMBIX BHIOB
pacTeHui U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUNA

Cornmacho ®I'OC COO, ycraHaBmuBaloTCia TpeOOBaHUS K pe3yibTaTaM
OCBOCHMs  OOydalOUIMMHCA HpOrpaMM  CpeJHero ooumero oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIAMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PE3yJbTATOB OCBOEHUS IpeameTra «buomorus»
BBIJICTICHBI CIIEYIONINE COCTABIIAIONIME: OCO3HAHKWE OOYYaIOIIMMUCA POCCHUICKON
rPaXJaHCKOM UAECHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHNI0, HaJludyhe MOTHBalMM K  OOy4YeHHio  OHOJoruw,
IIeJICHANPABICHHOE DPa3BUTHE BHYTPEHHUX YOEKIECHUW JMYHOCTH HA OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPAAUIUNA pa3BUTUS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAaMH, MPUCYIIUMH CUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIUYKME HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIC TIJIaHbI.

JIM4HOCTHBIE pE3yNbTAThl OCBOEHUS NpeaMeTa «bHOIOrus» JOCTUTAIOTCS B
€AMHCTBE YYEOHOW U BOCIHUTATENBHON JEATETLHOCTH B COOTBETCTBUH C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT TIpOllecCaM CaMOIO3HAHUS, CaMOBOCIHUTAHUS U
CaMOpAa3BUTHsSA, pPA3BUTHsSI BHYTPEHHEHW MO3UIMU JIMYHOCTH, IaTPUOTHU3MA,
YBaXEHHUS K 3aKOHY W MPABOIOPSJIKY, YEIOBEKY Tpyda U CTApUIEMY MOKOJCHHUIO,
B3aMMHOI'0 YBa)XCHUS, OCPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUIO H
TpaauLMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpY’KaroUIeu Cpese.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHoro mpeamera «buonorus
JIOJKHBI OTPaXaTh TOTOBHOCTH U CITOCOOHOCTH 00YYaIOMIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJACHUH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PaCIIMpEHUE >KU3HEHHOTO
ONbITA U ONbITA JIESITEIBHOCTH B MPOLECCE PealM3allMi OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpaskIaHCKOro BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YYAIOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHa W MPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JAESATEIbHOCTA TMIPU CO3JIaHUU
Y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIIEHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JCUCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJICH C pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMH IIEHHOCTSIMH U
COIUAJIHLHBIM TT0JI0KEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOILECCE COBMECTHOIO BBIMOJIHEHHUS
y4eOHBIX, TO3HABATCIBHBIX M HMCCICAOBATEIBCKUX 3a/ad, YBaXKHUTEIHLHOTO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXIEHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIAaTPUOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpa)XJIaHCKOM WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAKEHHUS K CBOEMY HApOJy, YYyBCTBAa OTBETCTBEHHOCTH THEPE]
Ponuuou, ropmoctu 3a cBOM Kpal, CBOO PoauHy, CBOM S3BIK M KYJBTYpY,
MPOIIIOE U HACTOSAIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIIICHHE K MPUPOJHOMY HACIIEINUIO M MMaMSITHUKAM MPUPOIBI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAYCHUS OWOJOTMHM B TO3HAHWUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIYXeHHIO M 3ammte (OTeuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyaAb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

OCO3HAHUE AYyXOBHBIX IEHHOCTEW POCCUICKOTO HApOIa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBEJCHUS;

CITIOCOOHOCTh OIIEHHMBATh CHUTYAIlMI0O W TMPUHHMATh OCO3HAHHBIC peIIeHHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHHWE JIMYHOTO BKJIAJa B TIOCTPOEHUE YCTOWMYMBOTO OYIyIIero;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJIUTEIISIM, CO3JJaHHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3CTETHYECKOr0o BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIHOYAas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



NOHMMAaHUE 3MOLMOHAIBHOTO BO3/IEUCTBUS KUBOW MPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CaMOBBIPAQXEHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KA4€CTBA TBOPUYECKOM JTMUHOCTH;

5) ¢uznyeckoro BocnUTAHUS, (P)OPMHPOBAHUS KYJIbTYPbI 30POBbS H
IMOLMOHAJIBHOIO 0JIaronoJyYms:

MOHMMAaHWE W peanu3anus 370pOBOro U 0e30macHoro obpasza >KU3HU
(3mopoBOe  mMUTaHHWE, COOJMIOJEHHME TUTHCHUYECKUX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIM pEXUM 3aHATUH U  OTAbIXa, peryisipHas ¢dusnveckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37]0POBBIO;

MMOHUMAHUE LEHHOCTH NPaBWI HWHAMBUAYAJbHOTO U  KOJUIEKTUBHOI'O
0€301acHOro MOBEICHUS B CUTYalUsX, YTPOKAIOIINUX 3J0OPOBbIO U KU3HU JIIOJICH;

OCO3HaHUE TOCJEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOICHUS
AJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI'0 BOCIIUTAHMSA:

TOTOBHOCTh K TpPYyAy, OCO3HaHHME LIEHHOCTH MAacTepCTBa, TPYIOJIOOHE;

TOTOBHOCTh K AKTHUBHOM JEATEIbHOCTH TEXHOJIOTMYECKOW W COLUAIBHOMN
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MIIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHSTH TAKYIO JAESITEIbHOCTD;

MHTEpPEC K Pa3IMYHbIM cepaM MpodheccHuoHATIbHON AesTEIbHOCTH, YMEHUE
coBepllaTh OCO3HAaHHBIM BBIOOp Oynymell mnpodeccud U pearn30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEU JKU3HU;

7) 3KO0JIOrH4€eCKOro BOCIIUTAHUA:

AKOJIOTMYECKU LEIecO00pa3HOe OTHOUIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHNUS;

MOBBIIICHHE YPOBHSI SKOJOTMYECKOW KYyJIbTYphl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB W OLEHKM UX BO3MOXHBIX TIOCJIEACTBUM ISt
OKPYKaroUIEH CPEIbI;

OCO3HaHHWe TI00aJbHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelIeHuUs;

CIIOCOOHOCTh MCIOJI30BaTh MpUOOpeTaeMble MNpPU HU3YYEHUH OHOJIOTUH
3HAHUST W YMEHUS TMPU PEHICHUH TPoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
PUPOJIONOIL30BaHUEM  (COONIIO/IGHHE  TpaBWJ  MOBEIEHUS B  MPHUPOJE,
HaIlPaBJIEHHBIX HA COXPAHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHJIOB,
IKOCUCTEM, OHOChEphI);



AKTUBHOE  HEMNPHUITUE JEUCTBHUM, NPUHOCAIIMX BPEHd  OKPYNKaAOUIEH
OPUPOAHON Ccpejie, YMEHHE MPOTHO3UPOBATH HEOJIArOMPHUSATHBIE 3KOJIOTHYECKHE
NOCJEACTBUSA MPEAIPUHUMAEMBIX IEUCTBUN U MPENOTBPALIATh UX;

HAJIMYKME PA3BUTOTO HKOJIOTUYECKOTO MBIIIICHUS, YKOJTOTMYECKON KYIbTYPHI,
OIbITa NEATENBbHOCTH 3KOJIOTUYECKOMN HAaNpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCA MMM B IO3HABAaTEJIbHOW, KOMMYHHMKAaTHUBHOM M COLUAIBHOU
PaKTHKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOUN NEATEIIBHOCTH SKOJIOTHUYECKON
HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI'0O MO3HAHUS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PCHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIIECTBEHHON MPAaKTHKWA, OCHOBAHHOTO Ha JHAJIOTE
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YHUTATEIbCKON KYyJNbTYpPbl KaK CpEJCTBa
B3aUMOJCHCTBUS MEXKY JIFOAbMHU U IMO3HAHUSA MUPA;

MOHMMaHUEe chernudUuKA OWOJIOTMM KaK HayKH, OCO3HaHUS €€ poJu B
GbOpMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUU LEJIOCTHOTO
npecTaBlieHuss 00 OKpYXalollleM MHUpPE KaK O €JUHCTBE MPHUPOJIbI, YEJIOBEKa U
oOlecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW M penieHuH MpodiieM
COXpPaHEHHUs IIPUPOJHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTHM i1 COBPEMEHHOW NMBUIU3ALNU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaThb pPecypcHble  MNpoOJEeMbl  pPa3BUTHUS
YeJIOBEUECTBA, MOUCKA MyTe BBIXO/A M3 III00aTbHBIX AKOJIOTHYECKUX MPOOJIeM U
obOecrieueHrss  mepexola K  YCTOMYMBOMY  Pa3BUTHIO,  pallMOHAIBHOMY
WCTIOJB30BAHUIO TIPUPOJIHBIX PECYPCOB M (OPMUPOBAHHMIO HOBBIX CTaHJIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTUYECKUX 3HAHUN B IIEJISIX
MOBBIIIIEHUST OOIIEeH KyJIbTYyphl, €CTECTBEHHO-HAy4YHOW TPaMOTHOCTHU, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIHHOW T'PAMOTHOCTH OO0ydYaromuxcs, GopMupyemoi
IpY U3y4YEeHUU OMOJIOTHH;

IIOHHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJB30BaTh TMOJIydaeMble 3HAHWUS [JIsi aHajdu3a |
O0OBSICHEHUS SBJICHUN OKPYKAIOIIETO0 MUpa M MPOUCXOISIINX B HEM HU3MEHEHUH,
yMEHHUE JellaTh OOOCHOBaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB H
HMMEIOLIUXCS JAHHBIX C IEJIbI0 MOTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTh CaMOCTOSITEILHO HCIOJIB30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus mpo0JeM B peajbHbIX JKU3HCHHBIX CUTYaIUsX;

OCO3HAHWE LIEHHOCTH HAYYHOW JE€STEIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIIEIOBATENLCKYIO IESITEIbHOCTh MHIAUBUYAJIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEephIBHOMY  O0Opa3oBaHUIO |
caM000pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAaHUI 1O OHONOTMM B
COOTBETCTBHUM C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ybTaThl OCBOEHHs yueOHoro mpeamera «buoiorus»
BKJIIOYAIOT: 3HAUYMMbIE i (OPMHUPOBAHUS MHUPOBO33PEHUA OO0yUaIOUIUXCSA
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIC) OOIeHAyYHbIE TOHSATHUS, OTpa)Karolue
[EJOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEpPrusi, SBJICHHE, MPOIECC,
CUCTEMA, Hay4YHbI (PaKT, MPUHLUII, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEIOBaHWE,  HAONIOJIEHHE,  M3MEpPEHUE,  OSKCHEPUMEHT U JIPYTHuX),
yHUBEpCajbHble ydeOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHUKAaTUBHBIC,

PEryJISITUBHBIE), obecrieunBaroIme dbopmupoBaHue GyHKIMOHATBHOM
rPaMOTHOCTH U  COIIMAJIBHONM KOMIIETCHIIMM OOYy4YarolIuXcsi, CIOCOOHOCTb
00yJaroImuxcst HCITOJIb30BaTh OCBOCHHBIC MEXTUCIIATTNHAPHBIE,

MHUPOBO33pPEHUYECKUE 3HAHUSI W  yHUBEpCaJIbHbIE YyueOHbIE JCHCTBUS B
MI03HABATEILHON U COLIMATILHOM MPaKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHUS IMPOrPAMMBI CPEAHETO OOIIETO
00pa30BaHuUsl TOJHKHBI OTPAXKATh:

OsJanenue YHHUBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJIbLHBIMH
JeHCTBUSIMU:

1)0a30BbIe JJOrHYECKHE AeHCTBUA:

CaMOCTOSITCIbHO  (DOpMyJIMpOBaTh W aKTyalIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUHU 3HAHWM MPUEMBI JIOTUUECKOTO MBIIUICHUS
(ananuza, cUHTE3a, CpaBHEHMSI, Kiaccu(UKauu, 0000IIeHH ), pACKPBIBATH CMBICIT
OMOJIOTHYCCKUX TOHSATUM (BBIJACIATh UX XapaKTEPHBIC MPU3HAKH, yCTaHABIIMBATH
CBSI3U C JIPYTUMH TIOHATHSIMH ),

OTpENeNIATh 1EJIM JEATCIbHOCTH, 3a/laBas TapaMeTpbl M KPUTEPUHM HUX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

HCIIOJIB30BaTh OMOJIOTHYSCKHUE TIOHATHUS SISl 00BsICHEHUS ()aKTOB M SIBJICHUM
YKABOU IIPUPOJBI,

CTPOUTH JIOTMYECKUE PACCyXIeHUsl (MHAYKTUBHbIC, JEAYKTUBHbBIC, IIO
AQHAJIOTHMH), BBISBIISTE 3aKOHOMEPHOCTH M IIPOTHMBOPEUMS B pacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITh CXEMHO-MOJICIbHBIE Cpe/ncTBa JUTSL peACTaBICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIIEHWU B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTHUBOPEUYMI  Pa3HOrO  pOJAd,  BBIABIEHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ yU4ETOM aHaM3a WMCIOIIUXCS
MaTepUalbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JAESITEIBHOCTb, OLIECHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESTEIBbHOCTH;

KOOPJMHUPOBaTb U  BBIIOJHATH pabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aMMOICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIICHUE IPH PEILIEHUH KU3HEHHBIX TPOOJIEM.

2)0a30BbIe HCCIe0BaTeIbLCKHE JeHCTBYA:

BJIa/I€Th HaBbIKaMU Y4eOHO-UCCIIEI0BATENbCKON U POEKTHON JIEATEIbHOCTH,
HaBbIKAMM  pa3pelieHusi 1Opo0ieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY IOUCKY METOAOB PELIECHUs MPAKTHYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh Pa3JIMYHbIE BUJBl JEITEIBHOCTU I10 IIOJIYYEHUIO HOBOIO
3HAaHUA, €ro HUHTEpIpeTaluy, MNPeoOpa3OBaHUIO M NPUMEHEHUI0 B Y4eOHBIX
CUTYAIMSIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHpPOBaTh HAYYHBIN TUI MBILUIEHUS, BIAJI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTh M (OpMyJIHMpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbLHOU
NESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

BBISIBJIATh TNPUYMHHO-CIIEACTBEHHBIE CBSI3M M AaKTyaJU3UpOBATH 3ajady,
BBIJIBUTaTh TUIOTE3y €€ pEeLICHUs, HaXOAUTh APTYMEHTHI IJIsl J10Ka3aTelbCTBA
CBOMX YTBEPKICHHI, 3a1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IIOJIyYEHHBIE B XOJE€ PEIICHHWS 3aJayd  PE3yJIbTaTHhI,
KPUTUYECKN OLIECHUBATh UX JTOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBJISITh LEJICHAIIPABJICHHbIN MOUCK IMEepeHoca CPEeACTB U CIOCOOOB
NeNcTBUS B MPO(ECCUOHAIBHYIO CPEAY;

YMETh MEPEHOCHUTh 3HAHUS B TO3HABATENBbHYIO M MPAKTUUYECKYHO OOJacTH
KU3ZHEJEATEIILHOCTH;

YMETbh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTei;

BBIJIBUTaTh HOBBIE WJEH, MpeiaraTb OpUTrMHAJIbHBIE MOJIXOJbl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0MYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ ungopmanueii:

OpPUEHTHUPOBATHLCS B PA3IUYHBIX UCTOYHUKAX MH(OpMauu (TeKCTe yueOHOTO
nocoOusi, Hay4YHO-TIOMYJISIPHOM JuTepaType, OHOJOrMYECKHUX CJIOBapsiX M
CIIPaBOYHMKAaX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHanU3UpOBaTh



MH(GOPMALIMIO PA3INYHBIX BUJOB U (POPM IpE/ICTaBICHUS, KPUTUYECKU OLEHUBAThH
€€ JOCTOBEPHOCTh U HENIPOTHUBOPEYUBOCTH;

(GopMynIupoBaTh 3alpOChl U MPUMEHATH PA3IUYHBIE METOJbI IPU MOUCKE U
otOope Omosornyeckoil nHpOpMaLKK, HEOOXOAUMOM ISl BBHITIOTHEHUS YUEOHBIX
3aj1ad4;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH, COBEPUICHCTBOBATh KYJIBTYPY aKTUBHOT'O HCIIOJIb30BAaHUS PA3ITMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUA
ounonoruueckoi nHGopMauu (Cxembl, TpaduKu, JUarpaMmbl, TaOIUIbI, PUCYHKU
H Ipyroe);

UCIIOJb30BaTh HAy4yHBIH S3bIK B KadecTBe CpeAcTBa Mpu padoTe ¢
Ouonornueckod MHGMOpMaLMeN: NPUMEHATh XUMHUYECKHE, (U3NYECKUE U
MaTeMaTU4YeCKHe 3HAKHM U CHUMBOJIbI, (opMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPENCTBA
HarJIsITHOCTH;

BJaJeTh ~ HABbIKAMU  pPACIO3HABaHWA W 3alllUThl  HUH(pOpManuu,
MH(POPMAIIMOHHOM 0€30I1aCHOCTHU JIMYHOCTH.

OByaieHue YHMBEPCAJIbHBIMM KOMMYHHMKATHBHBIMH AeHCTBUAMM:

1)o0menue:

OCYLIECTBJISATh KOMMYHUKAILIMK BO BCeX cpepax >KM3HU, aKTUBHO YYaCTBOBATh
B JMAJIOT€ WM JIMCKYCCHM MO CYHIECTBY OOCYXIaemMoil TeMbl (yMEHUE 3aJaBaThb
BOIIPOCHI, BBICKA3bIBATh CY)KJIEHUS OTHOCHUTEJIBHO BBIIIOJHEHHS NpeIIaraeMoun
3a/1a4y, YYUTHIBATh MHTEPECHI M COTJIACOBAHHOCTDH MO3ULMUN JPYTUX YYACTHUKOB
JIMaJIoTa Ui JUCKYCCHUH);

pacno3HaBaTh HEBEpOAJTbHBIE CpEACTBAa OOIIECHUS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyaluH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTU IIEPErOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMU OOILEHUS W B3aUMOJICHCTBUS, TOHUMATh
HaMepeHUs JAPYTUX JIIOJIEH, MPOSBIISATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popMe (HopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHUSI C HMCHOJb30BaHHEM
A3BIKOBBIX CPE/ICTB.

2)CoOBMeCTHASA AeSITeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAMBUAYaJIbHOM
paboTHI MPU PEIICHUH OMOJIOTHYECKOM TPOOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
IpPUMEHEHUS TPYNIOBBIX (POPM B3aUMOJEHCTBUSA MPU PELLICHUN y4eOHOH 3aauH;

BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX NEHUCTBUM C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaKJIOTO YIEHA KOJIEKTUBA;



IPUHUMATh I[€JIM  COBMECTHOM  J€ATEIbHOCTH, OpPraHU30BBIBATb U
KOOPJIMHUPOBAaTh JACUCTBUSA IO €€ JIOCTMIKEHHUIO: COCTaBIATh IUIaH JACUCTBUM,
pacnpenenarTb poid ¢ YYETOM MHEHMH YYacTHHKOB, OOCYKIaThb pPeE3yJIbTaThl
COBMECTHOH padoThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJAJAa M KaXAOTO yYaCTHHMKA KOMAHIBI B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

peajaraTb HOBBIE IIPOEKTHI, OLICHWBATh HJEU C NO3ULIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEJACHUE B Pa3IU4HbBIX
CUTYaLUsX, IPOSABIIATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh MHUIIMATUBHBIM.

OBy1aieHHe YHHBEPCAJIbHBIMH PEryJIsiTHBHBIMHU ACHCTBUAMM:

1)camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIsl BBIABICHHUS NPOOJIEM U HUX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKUX 3HAHUI II€JIEBBIE U CMBICIOBBIE
YCTAaHOBKM B CBOUX JEHCTBHSX M IOCTYIIKax MO OTHOUIEHWIO K JKUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTENIBHO OCYILECTBIIATH ITO3HABATEIIBHYIO JEATEIBHOCTD, BBISABISATH
npo0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTeIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBJSATh IUIAH pEIICHHs NOpodieMbl €  YUYETOM
HMMEIOILIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUN;

JIaBaTh OLICHKY HOBBIM CHTYaLlUsIM;

paclIMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

JieNiaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb
3a pellIeHuE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO LIMPOKOW HJPYyIUIUU B
pa3HbIX O00JACTSAX 3HAHMM, MOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIaJIETh  HaBBIKAMU  [IO3HABATEIbHOM  pediieKcuH Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTEIbHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHUM, UCHOJIB30BaTh MPHUEMBI pedIeKCHH AJI OLUEHKU CUTYyalluH, BhIOOpa
BEPHOT'O PELICHUS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATh PELIEHUS MO HUX
CHW)KECHHUIO;



NPUHUMATh MOTHUBBI WU aAPryMEHTbl JPYIMX [PU aHAIU3E PE3yJbTAaTOB
NEATEIIbHOCTH;

3)npuHsaTHE ce0sl M APYTrUX:

NpUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI U aApPryMEHTbl JPYIUX [PU aHAIU3E PE3yJIbTAaTOB
NEATEINbHOCTH;

MIPU3HABATh CBOE TIPABO M MIPABO APYTHX HA OIITHOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMH JPYTOro YeI0BeKa.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3yibTaThl ocBoeHUsi mporpammbl COO mo Ouojorud Ha
0a30BOM YpPOBHE BKIIIOUAIOT crierupuueckue st yaeoHoro npeamera «buosorusy
Hay4YHbIC 3HAHMS, YMEHUS U CIIOCOOBI ACHCTBUM MO OCBOCHHIO, HHTEPIIPETALUUA U
peo0pa3oBaHUI0 3HAHUM, BUIBI JCSITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3IMYHBIX Y4YEOHBIX CHUTyallMAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYyallUsIX, CBA3aHHBIX ¢ Ouosioruedi. B mporpamme mnpenmeTHbIC
pe3yJIbTaThl MIPEACTABIICHBI IO TOJaM 00yUYCHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HaHUSA €CTECTBEHHBIX HAyK, B (OPMUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOCKHBIX  yYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHUH, (PYHKIIMOHAIHHOU
rPaMOTHOCTH Y€JIOBEKA JJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJICp)KaHUE OWOJIOTHYECKUX TEPMUHOB W TOHATHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboau3M (OOMEH BEIIECTB M TPEBpaIllCHUE
SHEPrum), TOMeocTa3 (CaMOpEeryysilus), YPOBHEBasE OpraHU3alusl >KUBbIX CHUCTEM,
CaMOBOCTIPOM3BEACHHE (PEIIPOIYKIINSI ), HACIEACTBEHHOCTh, N3MEHUHNBOCTh, POCT U
pa3BUTHE;

YMEHHME u3JIaratb OWOJIOTMYECKUE Teopur (KJIETOYHasi, XPOMOCOMHas,
MyTaIlMOHHAs, IIEHTPAJbHAs JOrMa MOJCKYJsIpHONH Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u y4uenust (0 1ieHTpax MHOT00Opas3us u
MPOUCXOXKIEHUS KyJIbTypHbIX pacTteHuit H. M. BaBuiioBa), onpeaensaTh rpaHUIlbl
WX IPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHHUE BJIaJIeTh METOJaM1 HAy4YHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHUE U
ONMCAHUE YKUBBIX CUCTEM, IMPOIECCOB U SIBIICHUM, OpraHu3alusi U IPOBEACHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIABWIKEHWE  THUIIOTE3bl,  BBISBIICHUE
3aBUCHUMOCTH MEXJy HCCIECAyEeMbIMH BEJIMUYUHAMHU, OOBSICHEHHE TMOJYyUYCHHBIX



pE3yIAbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHI, TEOPUHA M 3aKOHOB, YMEHHUE
JIeJ1aTh BBIBOJIbl HA OCHOBAHUU MOJIYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK IPOKApHUOT U
AYKapuoT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB U IPEBPALICHUS SHEPIUU B KIIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M DHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MMTO3a, MeHo3a,
OIJIOJIOTBOPEHMS, PA3MHOXKEHUS, WHAMBUAYAIbHOIO PAa3BUTUS  OpraHu3Ma
(oHTOTCHE3);

YMEHUE MPUMEHATHh NOJyYEHHbIE 3HAHUSA ISl OOBSICHEHUS OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUM, JJI NPUHATUS NPAKTHYECKUX PEIICHUM B MOBCEIHEBHOU
KHU3HU C IeNplo obecrieyeHus 0€30MacHOCTH CBOETO 370POBbS M 370POBbBS
OKpY>KaloIIMX JIOAEH, COOJII0IEHUSI HOPM I'PaMOTHOTO TIOBEJIEHUS B OKpY KaroIen
OPUPOJIHOM cpene, MOHMMaHUE HEOOXOJWMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOMU ounonoruu 17} OMOTEXHOJIOTHIA UL  PalMOHAIBHOTO
MIPUPOIONIOJIL30BAHNUS;

YMEHUE peIllaTh »JJIEMEHTAPHbIE TIE€HETUYECKHE 3a/Jlayd Ha MOHO- H
OUTHOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HAaCJEI0BaHUE, COCTABIISATH CXEMBI
MOHOTMOPHIHOTO CKPEIIMBAHUA IS MpPEICKa3aHMsl HAcJIeJOBaHUS NPU3HAKOB Y
OpPraHHU3MOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M MpaKTUYECKHe padoThl, COOII0IATh
npaBuiIa pu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATH HHOOPMALIUIO
OMOJIOTMYECKOTO  COAEpkKaHMsI, BKJIIOYAIONIYI0 IICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpEACTBA MAacCCOBOW MH(POPMALIMH, HAYYHO-TIOMYJISPHBIE
Marepuaibl), 3THYECKHE AaCHEeKThbl COBPEMEHHBIX MCCIEOBAaHUNA B OHOJIOTHH,
MeaULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO37aBaTh COOCTBEHHbIE€ IHCHMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast OMOJIOTHYECKYI0 UH(POPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHoro npeamera «buonorus» ¢ 11
Kjlacce JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHUCTEME HAyYHOIO
3HaHUA ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
Hay4YHOW KapTHUHBI MHpPAa M HAyYHOI'O MHPOBO33PEHMS, O BKJIAJE POCCHUICKHUX U
3apyOeKHbIX yUEHBIX-OMOJOrOB B pa3BUTHE OWOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl peLICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OMOJOrMUYECKUX TEPMHHOB M TOHSITHIA
BU/I, TIOMYJISALNS, T€HO(POH/, 3BOJIOLUS, ABMKYIIHE CHIIbI ((PaKTOPBI) SBOIOLMH,
MPUCTIOCOOJICHHOCTh OPraHU3MOB, BUI000pa30BaHUE, YKOJOTHUYECKHE (DAKTOPHI,



ADKOCHCTEMA, NPOJIYUEHTb, KOHCYMEHTBI, PpPEAYyLEHTbl, I1ENU MUTAHUS,
AKOJIOTHYECKas MupaMua, OuoreoleHos, ouocdepa;

yMEHHE WU3Jaratb OHOJOTHYECKHE TEOpUH (PBOJIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpUs OHBOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponprmieBoro cxoactBa K. M. bapa, depenoBanusi TfiaBHBIX HampaBlIeHUN U
nyteit sBomonuu A. H. CeBeproBa, yuenus o Ouoctepe B. M. Bepnaackoro),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yMEHHE BJIaJIeTh METOAAMH HAYyYHOTO TO3HAHUS B OWMOJIOTHUU: HAOIIOACHHUE U
ONMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUM, OpPraHU3alus U MNPOBEICHUE
OMOJIOTHMYECKOTO  OJKCIIEPUMEHTa,  BBIABI)KCHHE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMU BEJIMUYMHAMU, OOBSICHEHHE IOTYyYEHHBIX
pEe3yJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JIeaTh BBIBOJbI HA OCHOBAHUU NOJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIACIATh CYUIECTBEHHbIE MPU3HAKUA CTPOCHUS OMOJIOTMYECKUX
OOBEKTOB: BHJIOB, MOMYJSIUA, MPOIYLUEHTOB, KOHCYMEHTOB, pEIAYLIEHTOB,
OMOreOlEHO30B U DKOCHCTEM, OCOOEHHOCTH TIPOIIECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHHUSA, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (AKTOPOB HA OPraHu3Mbl, IEpeHoca
BEILIECTB W IOTOKA SHEPIMM B 3KOCHCTEMaxX, AaHTPOIOICHHbIX H3MEHEHUW B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYyroBOpOTa BEIIECTB M OHOTr€OXHMHUYECKUX
IIUKIIOB B OMocdepe;

yMEHUE MPUMEHSATH MOJYYEHHbIE 3HAHHS JJIsi OOBSICHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUU, JJISl NMPUHATUS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 370pOBbs M 340POBBSA
OKPY’KaIOIIUX JIIOJEH, COOIIOICHHUSI HOPM I'PaMOTHOTO TIOBEACHHS B OKPYKarOIIEH
OPUPOJHOM cpene, NMOHUMAHUE HEOOXOJIMMOCTH HCIOJB30BAaHUS JIOCTHIKEHUHN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIMOHATLHOTO TIPUPOIOTIOIH30BAHUS;

YMEHHUE pelaTh 3JE€MEHTapHbIe OMOJOTMYECKUE 3a]]a4H, COCTABIISITh CXEMBI
MEpEeHOCca BEIIECTB M SHEPTHH B 3KOocHcTeMax (LeNu MUTaHus);

YMEHHUE BBINOJHATh JIA0OPATOPHBIE M MpPaKTUYECKUE padOThl, COOIHOIATH
npaBuiIa mpu padboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OIEHWBATh W HMHTEPIPETUPOBATh WHGOOPMAITUIO
OMOJIOTUYECKOTO  COJIEPKaHMs, BKJIIOYAIONIYI0 TIICEBJOHAYYHBIC 3HAHUA U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINK, HAYYHO-TIOMYJISIPHBIC
Marepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
00001m1ast 6MoJIOTHYECKY0 HH(POPMAIMIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIh30BATh MOHSATUIHBIN ammapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJTIACC
KoanuecTBo 4yacoB DJIEeKTPOHHBIE
HanmMeHoBaHue pa3iesioB U TeM nudposbie
Ne i/ P Kontpoasnbie | IIpakTnuyeckue (uubp )
NMPorpaMmbI Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypcsl
1 buonorus xak Hayka 2 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
2 JKuBble CUCTEMBI U UX OpraHU3aIus 1 bubmmorexa LIOK
p 1 https://m.edsoo.ru/7f41c292
b K
3 XHUMHUYECKUI COCTAB U CTPOCHUE KIIETKU 8 1 1 nomiorexa LO
https://m.edsoo.ru/7f41c292
4 KuzHenesTeIbHOCTh KIIETKH 6 buGnnorexa LIOK
https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHME 1 MHIUBUYJIbHOE PA3BUTHE 5 1 bubnnoreka [IOK
OpPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnencrBeHHOCTh M K3MEHUYHUBOCTh 2 15 bubnuoreka [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢c292
7 Cenexuns opranu3MoB. OCHOBBI 3 1 bubanorexa [IOK
OMOTEXHOJOTHH https://m.edsoo.ru/7f41¢292
b K
8 PeszepBHOe Bpems 1 nommorexa O
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 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

KoaungecTBo yacoB JIeKTPOHHBbIE
HaunMeHoBaHHe pa3esIoB H TeEM nudpoBbIe
Ne i/ P Kontpoabusie | Ilpakrtnyeckue (ucpp )
MPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypcsbl
1 DBOTIOIIMOHHASA OUOJIOTHS 14 1 2 Bubmrorexa IIOK
https://m.edsoo.ru/7f41cc74
) Bo3HMKHOBEHUME U pa3BUTHE KU3HU HA 15 ! 15 bubnnoreka [IOK
3emiie ’ https://m.edsoo.ru/7f41cc74
bubmnorexa [JOK
3 O 12 2
PratH3MBI I OKpYZ IOt cpeiid https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa U 3KOJIOTHYECKHUE CUCTEMBI 27 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 34 2 5,5



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
N KoanuectBo 4yacoB DJIeKTPOHHbIE
°
ugposbie
n/ Tema ypoka Kontpo Hpakru JarTa usydenus wiHpp
- Bcero JIbHbIE yecKue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcsl
bubnunoreka LIOK
1 buonorus B cucreme Hayk 1 hps://m.cdsoo. /S0
Y 6122https://m.edsoo.ru/
863e632a
MerTo1bl TO3HAHUS KUBOW PUPOJIBIL.
bubnunoreka LIOK
[pakTuueckast padora Ne 1 «Mcnonp3oBanue
2 1 0.5 https://m.edsoo.ru/863e
Pa3IMYHBIX METOAOB MPU U3YUEHUHU 6122
OMOJIOTHYECKUX 0OHEKTOBY
bubnuorexa [JOK
buonoruueckue cucTeMsbl, MPOIECCH U UX
3 1 https://m.edsoo.ru/863e
W3Y4YCHHE 6564
XUMHUYECKHH cOCTaB KJIETKU. Boma u bu6mmotexka I[IOK
4 MUHEPAIbHBIE COJIHA 1 https://m.edsoo.ru/863e
674e
benxu. CocrtaB u bubmnoreka IIOK
5 CTpoeHue OeNKoB 1 https://m.edsoo.ru/863e
6b72
depMeHTHI — OMOJIOTHYECKUE KaTaI3aTOPHI.
but6mmorekxa [IOK
JlaGopatopHas paborta Ne 1 «M3yuenue
6 9 1 0.5 https://m.edsoo.ru/863e
KaTaJINTUYECKOW aKTHBHOCTH ()€PMEHTOB (HA 6b72
MpUMEPE AMUJIAa3bl UJIU KaTanas3bl)»
7 Yrinesoasl. JIunuasl 1 bu6nunoreka LIOK



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

https://m.edsoo.ru/863e
6870

bubnuorexa [JOK
8 Hyxneunossie kucinotsl. AT https://m.edsoo.ru/863e
6d5c
bubnnorexa [JOK
Hcropust u MeTOIbI U3yUEHUS KIETKH.
9 https://m.edsoo.ru/863e
Kunerounas teopus
6e88
10 Knerka kak 1iejocTHas xKuBasi CHCTeMa
CtpoeHnue 3yKapruOTHYECKON KIIETKH.
bubnunoreka LIOK
JlabopaTtopHnas pabota Ne 2 «M3yuenue
11 CTPOCHHS KJIETOK PaCTCHHUM, JKUBOTHBIX 0.5 hitps://m.edsoo.ru/863¢
p 5 5 E ’ ’ ' 6ffOhttps://m.edsoo.ru/
rpuOoB 1 OaKTEpHil 1O MUKPOCKOIIOM Ha 26367 16¢
TOTOBBIX MUKpOIIpEIiapaTax U UX OMUCAHUE)
bubnuorexa [JOK
12 OOMeEH BeIeCTB WIH METa00IU3M https://m.edsoo.ru/863e
766¢
bu6nmmorexka [IOK
13 dorocunaTe3. XeMOCHUHTES https://m.edsoo.ru/863¢e
7¢98
bu6mmoteka I[IOK
14 DHepreTUYecKuii 0OMeH https://m.edsoo.ru/863e
7Taae
JKu3HEeHHBIN ITUKIT KIETKHU. JIeeHue KIIeTKH.
Muro3. JlabopaTopuast padota Ne 3 bubmuoreka [JOK
15 «Habmromenre MuTo3a B KJIETKAX KOHYMKA 0.5 https://m.edsoo.1u/863e
KOpEILKA JIyKa Ha TOTOBBIX 7dc4
MUKpOTIpenapaTax»
16 buocunres Oenka. Peakius marpuyHoro bu6mmoreka [IOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

CHHTE3a https://m.edsoo.ru/863e
796e
bubnuorexa [JOK
17 Tpancnsus — 6uocuHTe3 Oenka https://m.edsoo.ru/863e
796e
bubnnorexa [JOK
18 Hexknerounsie (hOpMBI )KU3HH — BUPYCHI https://m.edsoo.ru/863e
7540
bubnunoreka LIOK
19 DopMBbI pa3MHOXKEHHS OPraHU3MOB Bpsdialson, ufse
PMPLP p 81b6https://m.edsoo.ru/
863e831e
bubmnorexa [JOK
20 Meiios https://m.edsoo.ru/863e
Tf4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK.
bubnunoreka LIOK
OmnonorBopenue. Jlaboparopuast padota Ne 4
21 0.5 https://m.edsoo.ru/863e
«3y4yeHue cTpoeHus MoJIOBbIX KIIETOK Ha 81b6
TOTOBBIX MHUKpOIIpenapaTax»
bu6mmoteka I[IOK
22 NunuBuyansHOE pa3BUTHE OPraHU3MOB https://m.edsoo.ru/863e
8436
bu6mmoteka [IOK
I'eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U
23 https://m.edsoo.ru/863e
W3MEHYUBOCTU 260
but6mmoreka [JOK
3aKOHOMEPHOCTH HACIICIOBAHHUS MPU3HAKOB.
24 https://m.edsoo.ru/863e
Mounoru0OpuaHoe cKkpenuBaHue
8878
75 JurnbpumHoe cKpemmBaHue. 3aK0H bubnmnoreka [IOK
HE3aBUCUMOI'0 HACIIEJOBAHUS IIPU3HAKOB https://m.edsoo.ru/863e



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

89a4

CHCHHCHHOG HAaCJICOJOBAaHUC IIPU3HAKOB.

JlabopaTtopHas pabota Ne 5 «M3yuenue bubnmoreka [JOK
26 pe3yIbTaTOB MOHOTHOPUIHOTO H 0.5 https://m.edsoo.ru/863e
JTUTHOPUTHOTO CKPEITUBAHUSA Y APO30(DHUITBI 8c60
Ha TOTOBBIX MUKpOIpEnapaTax»
bubnnorexa [JOK
I'eneruka nosa. HacnenoBaHnue Mpu3HaKoB,
27 https://m.eds0o.ru/863e
CHLEIUJICHHBIX C TTOJIOM
8c60
H3menunBocTs. Henacneacteennas
U3MEHYMBOCTb. JIJabopaTopHas padota Ne 6. bubmmoreka [JOK
28 Nzydenue MmonnpukamoHHON 0.5 https://m.edsoo.ru/863e
U3MEHYUBOCTH, [IOCTPOCHHUE BapHUALIMOHHOI'O 8efe
pAlla ¥ BapualMOHHOM KpUBOI
HacnencrBeHHast N3MEHUNBOCT. - OK
nonImoTexa
JlabopaTtopHnas padota Ne 7. «Ananus 1
29 . 0.5 https://m.edsoo.ru/863e
MyTalui y Ipo30(UIIBI HAa TOTOBBIX Sefe
MHUKpOIMpenaparax»
bu6mmoteka I[IOK
30 ['eneTtuka yenoBeka https://m.edsoo.ru/863e
8d78
31 |0606menune no teMe «HaciieacTBEHHOCTD U
W3MEHYMBOCTh OPraHU3MOBY»
bu6mmotexka I[IOK
Ceneknus Kak HayKa M MpoIiecc
32 https://m.eds0o.ru/863e
9214
Metoasl U JOCTUKEHHUS CEIIEKIIUN PACTEHUN U bu6mmoreka [IOK
33 PKHBOTHBIX https://m.edsoo.ru/863e
9214
34 buorexHomorus kak 0Tpacib TPOU3BOJCTBA but6mmoreka [JOK



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

https://m.edsoo.ru/863e
9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34



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

11 KJIACC

KoanuecTBo 4yacoB JJIeKTPOHHBbIE
ara u¢posbie
New/m | Tema ypoka Beer | KonTpoabn Tpaxruse | A unpp
CKHe u3ydeHusi | oOpa3oBaTebHbIE
0 ble padoThI
padoTbI pecypchl
. bubnmoreka [JOK
1 DBOJIIOIMS M METOJIbI €€ N3YUYCHHUS 1 1
https://m.edsoo.ru/863ea20e
) Wcropus pazpurtus npeacrabieHuii 00 1 bub6nuoreka LIOK
3BOJIIOIIUU https://m.edsoo.ru/863e¢9570
3 MUuKkpo 3BOTIOIHUS 1
4 [Tomymsiiust Kak 3JIeMEHTapHas €IMHUIIA BUJA 1 0,5
u 3Boonuu. JlabopatopHas pabota
«CpaBHeHHE BUI0B 110 MOP(HOIOTUYECKOMY
KPUTEPUIO»
5 JBroKy1IMe CUIIbI 3BOJIFOLUN 1 bubmuorexa [JOK
https://m.edsoo.ru/863e9cle
6 EcrectBenHbIi 0T60p U ero Gpopmbl |
7 Pe3ynbraThl HBOIOIMH: TIPUCTIOCOOIEHHOCTD 1 0.5 bubnnorexa [HOK
OpPraHu3MOB U BUI000pa30BaHUeE. ’ https://m.edsoo.ru/863e99¢6
JlaGopaTtopHast pabora «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma U eé
OTHOCHUTEIIBHOTO XapaKTepa»
bubnuoteka [IOK
8 Hanpasnenus u myTu Makpo3BOIIOLINAN 1 1 s
https://m.edsoo.ru/863e9da4
9 HeobpatumocTs 3BosIOIIMN 1
i bubmuoreka [IOK
10 Wcropust )xu3HM Ha 3emiie U METOIBI €€ 1 s

H3YyUYCHUIA

https://m.edsoo.ru/863e9ed(



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

11

I'nnoTe3sl MPOUCXOXKACHUS KU3HU HA 3emie

bu6mmoreka [IOK
https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863e9fde

Pa3ButTHe x13HM HA 3eMJIE 110 3paM U IEpUOAAM

12
13 OCHOBHBIE 3TaIlbl HBOJIIOIIUU PACTUTEIHHOTO 0.5 bubnmoreka [JOK
mupa. [Ipaktudeckas pabora «3yueHue https://m.edsoo.ru/863e9cle
0COOEHHOCTEN CTPOEHUS PACTEHUN pa3HBIX
OTJEJIOB»
14 CoBpeMeHHas cucTeMa OPraHuYecKoro My pa
5 DBOJIIOIHS YeJIOBEKa (AHTPOIIOTEHE3)
bubmnoreka LIOK
16 BIKYIIIME CUJIBI ((DaKTOpPbI) aHTPOIIOr€HE3a
A Y (@ PI) aHTP https://m.edsoo.ru/863ea5a6
17 OCHOBHBIC CTaUH IBOIIOINH YeJIOBEKA bubmuorexa [JOK
https://m.edsoo.ru/863eabbe
YenoBeueckue pachl ¥ MPUPOIHBIC aanTallun
18 HcnoBeka bubmuorexa [JOK
https://m.edsoo.ru/863ea8bc
Peseprublil ypok. O600111€HHE 110 TEME
19 «BO3HMKHOBEHNE U Pa3BUTHE KU3HU Ha
3emie»
20 DKoJIorus Kak Hayka
71 Cpenpbl 00uTaHMs U KOJIOTHYECKHE (DaKTOPBI
» Abuotnueckue paxkropsl. CBeT Kak 0,5 bubnuoreka LIOK

sKoJyioruueckuit pakrop. Jlabopatopuas
pabota «BrisiBIeHHe npucnocodaeHnit

OpTraHMu3MOB K BJIMAHHUIO CBETA

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



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

Bu6mmoreka [JOK

23 Buotnueckue hakTopsl
https://m.edsoo.ru/863eac2c
24 DKOJIOTHYECKUE XapAKTEPUCTUKHU MOITYJISIUH. 0.5 bubnmoreka [JOK
[Ipaktudeckas padora «Iloacu€T mIoTHOCTH https://m.edsoo.ru/863ead44
MONYJIALMK pa3HbIX BUAOB PACTECHUID)
25 Coo01iecTBa OpraHu3MOB — OHOIIEHO3 bu6anorexa LIOK
https://m.edsoo.ru/863eaea2
DKOJIOTUYECKUE CUCTEMBI (IKOCHCTEMBI) bubmunorexa [JOK
https://m.edsoo.ru/863eaea2
26
7 OCHOBHBIC TIOKa3aTeIN SKOCHCTEMBI. 0,5 bu6mmoreka [IOK
Dxosioruueckue nupamusl. CBoKMcTBa https://m.edsoo.ru/863eaea2
skocucteM. Cykueccus
[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P bubmiorexa IIOK
28 U peK. DKOCUCTEMbI MOPEH U OKEAHOB https://m.edsoo.ru/863eaca2
[IpupoiHbIE SKOCHUCTEMBI bubmiorexa IIOK
29 https://m.edsoo.ru/863eaea2
30 Buocdepa — obieruianetapHas 000J104Ka bubmoreka [IOK
3emin https://m.edsoo.ru/863eaea2
31 3aKOHOMEPHOCTH CYIIIECTBOBAHMS OMOC(EphI bubnmnoreka [IOK
https://m.edsoo.ru/863eafec
32 O0606menue no Teme «brocdepa — rirodapHas bubamorexa LIOK
KOCHCTEMA https://m.edsoo.ru/863eaea2
AHTpPONIOT€HHOE BO3/IEMCTBUE HA
3 pacTUTEIbHBIN U )KUBOTHBIN MHp. OXxpaHa bubnnorexa [HOK

HPUPOJIBI

https://m.edsoo.ru/863eb10e

34

O06001eHne o TeMe « DKOJIOTHS — HAyKa O
B3aMMOOTHOIICHHUSIX OPTAaHU3MOB)

bubmuoreka IIOK
https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

buoinorus. 10 knacc. bazoslit ypoBenb. ABTopbl: [laceunuk B. B., Kamenckuii A. A.,
Py6moB A. M. u ap. /Tlox pen. [Taceunnka B. B.
buonorus. 11 kinacc. ba3zossiit ypoBenb. ABTophl: [laceunuk B. B., Kamenckuit A. A.,
Py6moB A. M. u ap. /Tlox pen. ITaceunuka B. B.

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Metoanyeckoe mocodue NoAroTOBICHO K n3gaHHOMY B cooTBeTcTBUH ¢ PI'OC yueObHUKyY
A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [laceunuka «buonorusi. O6mast 6nonorusi.

10—11 knaccel. ba3osblit yposenb». 2023 roa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://resh.edu.ru/

https://bio-ege.sdamgia.ru/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege


https://bio-ege.sdamgia.ru/

