/9

TOCYJIAPCTBEHHOE BIO/I’KETHOE OBlllEOBPABOBATEJII:HOE YYPEXKJIEHHUE
«CTIEHUAJIM3UPOBAHHASA ®U3UKO-MATEMATHYECKAS LIKOJIA Ne 35
FOPOJICKOI'O OKPYT'A JOHELK» JOHEIIKOH HAPOJIHOM PECITYBJIUKHA

CCMOTPEHO COT'JIACOBAHO YTBEPXJIAIO
sacenanuu LITTK 3amecTHTeNb AUPEKTOpa Iupextop 'BOY

oBpmrens IIITTK 4%~ Tanenxo I.JI.
A~ 3auToBEKAS ur. l'Ipm(as NQ_ OT K. )
Tl A0 SN 2024 r.
2024 r
PABOYAS TIPOI'PAMMA
(ID 4482146)

1o GHoJIOTHH
(Ba3o0Bblii ypoBeHb)
g 10— 11 xmaccoB

PaGouyro mporpaMMy COCTaBHIa
Acarpsn Jlio6oss VBaHOBHa,
yYHTENE: OHONOTHH

2024 — 2025 yuebHbli rox



MNOSICHUTEJIBHAS 3AITUCKA

Opranmzanus npenogaBanus ydeOHoro mpeamera «BUOJIOI'US» Ha ypoBHE OCHOBHOTO
obmero oopazoanus B 2024/2025 yaeOGHOM TOIy OCYIIECTBIISETCS B COOTBETCTBHH CO CIIEAYIOIIMMHI
HOPMAaTUBHO-TIPABOBBIMU aKTAMU:

— @enepanbHblil 3ak0H 0T 29 nexadps 2012 r. Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit
denepauuny;

— @epaepanbHbli TOCYJIapCTBEHHBIH 00pa30BaTENbHBI CTaHAAPT OCHOBHOTO OOIIETro
obOpazoBanus (yTB. mpukazom Munnpocsemenus Poccun ot 31 mast 2021 r. Ne 287);

— @egepanbHBIE TOCYAApCTBEHHBIM 00pa30BaTENIbHBIA CTaHOAPT CpPEAHEr0  OOIIEero
oOpa3zoBanus (yTB. nmpukazoM MuHoOpHayku Poccun ot 17 mast 2012 r. Ne 413);

— npuka3 Munnpocseunienus Poccun ot 12 aBrycra 2022 r. Ne 732 «O BHeCEHUHU W3MEHEHUH B
(denepanbHBI TOCYJApPCTBEHHBI 00pa30BaTEIbHBIA CTaHAAPT CpEeAHEro ooOIero oOpa3oBaHMUs,
YTBEPKAEHHBIN NpUKa3oM MuHHUCTEpCcTBa 0OpazoBanus U Hayku Poccuiickoit Deaepanuu ot 17 mas
2012 1. Ne 413»;

— ®epgepanpHas oOpa3oBaTellbHAs MpoOrpaMma OCHOBHOTO 00mero oOpazoBanus (YTB.
npuka3zom Munnpocsemenust Poccun ot 18 mas 2023 r. Ne 370) (manee — @OIT OO0);

— MdepnepanbpHas 00pazoBaTeNbHAs MIporpaMMa cpeaHero oouiero oopasoBanus (yTB. MPUKA30M
Munnpocsenienust Poccuu ot 18 mas 2023 r. Ne 371) (nanee — ®OII COO);

— @enepanbHas pabodas TporpaMMa OCHOBHOTO OOIIEro oOpa3oBaHHs Y4YeOHOTO IpenMeTa
«buonorus» (6a30BbIi U YrIIyONEHHBIN YPOBHH);

— @enepanbHasg pabodas mporpamma cpeaHero oomiero oOpa3oBaHHsS Y4eOHOro IpeaMera
«buonorus» (6a3oBbiil U yriyOJEHHBIA YPOBHH);

— npuka3z Munnpocseuenuss Poccun ot 21 ¢eBpang 2024 r. Ne 119 «O BHeceHUU U3MEHEHUH B
npunoxenus Ne 1 u Ne 2 k npukazy MunucrepcrBa 3 npocsemenust Poccuiickoit @enepanuu ot 21
ceHTs10pst 2022 r. Ne 858 «OO0 yTBepkIeHuu ¢enepalbHOTO MepedHsi yueOHUKOB, OMYIIEHHBIX K
WCIOJIb30BAHUIO MPU pealli3allid MMEIOIIUX T'OCYJapCTBEHHYIO aKKpEIUTalUI0 00pa30BaTEIbHBIX
MporpaMM  HA4YaJlbHOTO  OOMIEr0, OCHOBHOrO OOIIEro, cpemHero obmero oOpa3oBaHUS
OpraHM3alisIMH,  OCYIIECTBISIONIMMU  OOpa30BATENbHYIO  JEATEIBHOCTh M YCTAHOBJICHHUS
MPEJEBHOTO CPOKA MCIIOIB30BaHMSI UCKIIOUEHHBIX YUEOHUKOBY

IIpu pazpaboTke nporpaMMsl 1o OMOJIOTMH TEOPETUUECKYIO OCHOBY JJISl OTIPEAETIEHUS TIOIX0/I0B
K (opMHUpOBaHMIO COAEpKAHUSI ydyeOHOro mnpeaMmera «buONIOTHS» COCTaBWIM: KOHIIENTYaJbHBIE
nonoxeruss PI'OC COO o B3auM00OYCIOBIEHHOCTH LIE€JIeH, ColepKaHUs, Pe3yIbTaTOB 00y4YeHUs U
TpeOOBaHUN K YpPOBHIO MOATOTOBKU BBITYCKHHKOB, IMOJIOKEHHS 00 OOIIMX LEeNIX W MNPUHIMIAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CpeAHEro odiero oopasosanus B Poccuiickoit
®denepannu, a TaKkKe MOJOKEHUS 0 cneruduke Onooruu, e€ 3HaueHUU B TIO3HAHUU JKUBOM MPUPOJIBI
U 00eclevYeHU CYLIECTBOBAaHUS uyeloBeueckoro oOmiectBa. COrjacHO Ha3BaHHBIM MOJIOXKEHHUSM,
OIpeJieJIeHbl OCHOBHBIE (DYHKIIMH ITPOrpaMMBbI 110 OUOJIOTUH U €€ CTPYKTYpa.

[Iporpamma mo Owonoruu MaéT MpeACTaBICHUE O IENsIX, 00 00IIel cTparerud OoO0ydeHus,
BOCIIUTAHMSI U Pa3BUTHUS OOy4aroUIMXcs CpelcTBaMu ydeOHoro mpenmera «buonorus», onpexaenser
o0s13aTeNIbHOE TMPEIMETHOE COJEp)KAaHUE, €ro CTPYKTYpPY, paclpeieieHHe Mo pasfeiamM M TeMmaw,
PEKOMEHYeMYIO NOCIEe0BATENbHOCTh N3yUEHHs YUeOHOro Marepuana ¢ y4éToM MEXIPEIMETHbIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKKM 00pa3oBaTEeNbHOTO MPOIECcCca, BO3PACTHBIX OCOOEHHOCTEN
00yJaromxcs.

B nporpamme mo OuOJIOTHHM TaK)Xe YUYHUTBHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U TPEeIMETHBIM pe3yibTaraM o00ydeHUus B (OPMUPOBAHMM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIIbHON JeATEeIbHOCTH/ydeOHBIX JEHCTBUN 00YUaAIONMUXCS IO OCBOCHHIO COJIEPKAHUS
Ouo0rnuYeckoro oopazoBaHusl.

B mporpamme mo Ouonorum (10-11 kmaccel, 0a30BbIi ypOBEHb) pEaIM30BaH MPHHIIUI
MIPEEMCTBEHHOCTH B M3Y4YE€HUHU OMOJIOrHHM, Onarojaps ueMy B Hell pocMaTpUBAETCS HANpaBIEHHOCTh



Ha pa3BUTHE 3HAHW, CBS3aHHBIX C (OPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PCHUS,
LIEHHOCTHBIX OPUEHTALUA JMYHOCTH, 3KOJIOTMUYECKOrO0 MBIIUICHUS, MPEACTABICHUI O 370pOBOM
oOpase XM3HU W OEpEKHBIM OTHOIICHHWEM K OKpY)Karomiei mpupoaHoit cpexe. [losromy Hapsmy c
M3Y4YEeHHEM 00I1e0MOIOTHYECKIX TEOPHid, a TaK)Ke 3HAHUI O CTPOCHUU >KUBBIX CHUCTEM Pa3HOT0 paHra
U CYIIHOCTH OCHOBHBIX NPOTEKAIONIMX B HHUX IPOILIECCOB B IMpOrpaMMe IO OHMOJOTHU YAETEHO
BHUMAaHUE MCIOJb30BAaHUIO MOJIYYCHHBIX 3HAHUW B MOBCEIHEBHON KU3HU ISl PEHICHUS TPUKIAIHBIX
3aJ1a4, B TOM 4ucie: NpopUIaKTUKU HACIEACTBEHHBIX 3a00JIeBaHM YeloBeKa, MEUKO-TeHETUYECKOro
KOHCYJIbTUPOBaHUs, OOOCHOBAHUS 3KOJOTHYECKH IIeJIeCO00pa3HOro IMOBEACHUS B OKpYKarolien
MPUPOJHON cpele, aHalM3a BIUSHUS XO3AWCTBEHHOM JESATENIbHOCTH YeNOBEKa Ha COCTOSHUE
MPUPOJHBIX U HMCKYCCTBEHHBIX 3KOCHCTEM. Y CHJICHHE BHUMAHUSA K NPUKIAJAHONW HANPaBICHHOCTH
yaeOHOro mpeamera «bUOOTHS» TPOJAUKTOBAHO HEOOXOAMMOCTHIO OOECHEUYCHUs YCIOBUH s
pelieHrs OAHOW W3 aKTyaJbHBIX 3aJlad IIKOJIBHOIO OHOJIOTHYECKOr0 OOpa3oBaHMsl, KOTOpas
npenmnosaraer (GOpPMUPOBaHHE Yy OOYy4YaIOUIMXCS CHOCOOHOCTH aJanTHPOBAThCSl K H3MEHEHUSIM
JUHAMUAYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buomoruss Ha ypoBHE cpemHero ooOmero oOpa3oBaHMA 3aHMMaeT BaxkHoe Mecto. OHa
obecnieunBaeT (hOpMHUPOBaHHE Y O0yUYaAIOUIUXCS MTPEICTABICHUN 0 HAyYHOW KapTUHE MHpPA, PacCIIUpsET
1 00001IaeT 3HaHMs O )KUBOW MpUpOJE, €€ OTIUUYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3aIlH U
IBOJIIOIIMM, CO3Ma€T YCIIOBUS JUIS: TIO3HAHWS 3aKOHOB JKMBOW TPHUPOIBI, (HOPMHPOBAHHS
(YHKIIMOHATTFHOW TPAMOTHOCTH, HABBIKOB 3JJOPOBOTO M OE30MACHOTO 00pa3a KU3HH, IKOJIOTHIECKOTO
MBIIJICHHS], IEGHHOCTHOTO OTHOIICHUS K )KHBOW MPUPOJIE U YETOBEKY.

Bbonbuioe 3HaueHne OMONOTHS MMEET TaKXKe ISl PELICHHs] BOCIUTATENBbHBIX U Pa3BUBAIOIINX
3ama4  cpeaHero oO0mero oOpa3oBaHMs, COoIUANHM3alMK oOy4aronmxcs. M3ydenwe Ouosioruu
obOecrieunBaeT ycioOBHS IS (OPMHUPOBAHUS  HMHTCIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMALIMOHHBIX HABBIKOB, ICTETHUECKON KYJIbTYpBI, CIIOCOOCTBYET MHTErpalii OMOJIOTHYECKHX
3HAHUW C TPEACTABICHUSIMHU M3 JPYIHMX Yy4eOHBIX MPEAMETOB, B YACTHOCTH, (DU3HKH, XUMHH U
reorpadun. HazBaHHBIC MONOXKECHHS O TIPeIHA3HAYCHUH y4eOHOTro mpenMera «bronorusy cocTaBmiv
OCHOBY JUIsl OIIpeNeleHMs] TMOAXOJA0B K OTOOpY M CTPYKTYPUPOBAaHHIO €ro CoJepKaHus,
MPEJICTABJICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

Otb6op conepxkanust yueOHOro mpeamera «buonorus» Ha 06a30BOM YPOBHE OCYIIECTBIEH C
MO3ULUN KYJIbTYpOCOOOPAa3HOTO MOJX0Ja, B COOTBETCTBUM C KOTOPHIM OOYyYarolIUecs TOJIKHBI
OCBOWTH 3HAHUS M YMEHHS, 3HAUUMbIe 71 (OPMUPOBaHUSA OOIIEH KYyIbTYpbI, OMPEHCISIOIINE
aJieckBaTHOE TIOBEJIEHHWE 4YeJOBeKa B OKpYXKalolleld MNpUPOJHONW cpelae, BOCTpeOOBaHHBIE B
MOBCEIHEBHON JKM3HM U TpPaKTHUeCKOW maearenbHocTH. Ocoboe MecTo B ATOM CHCTeMe 3HAaHUU
3aHUMAIOT JJIEMEHTHI COJIEPKAHMS, KOTOPhIE CIIyKaT OCHOBOM Jyisi ()OpMHUPOBAHUS TPE/ICTABICHUN O
COBPEMEHHOM €CTeCTBEHHO-HAYYHOM KapTUHE MHpa M 1EHHOCTHBIX OPUEHTAlUSIX JIMYHOCTH,
CHOCOOCTBYIONINX I'YMaHU3alUK OHOJIOTHYECKOro 00pa3oBaHUsl.

CtpykTypupoBaHHe coAepKaHMS yueOHOro MaTepuaga B TMporpaMme IO OHOJIOTHUHU
OCYIIECTBJIEHO C YY€TOM MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMUUTEIBHBIX OCOOCHHOCTSX KUBOM
MPUPOJIBI, O €€ YPOBHEBOW OpPTraHU3AIlMU U SBOJIONMH. B COOTBETCTBUU C 3TUM B CTPYKType YUEOHOTO
npenMera «buonorus» BBIAENEHBI CIEAYIOUINE coaep)KaTeibHble NUHUU: «buomorus kak Hayka.
Metonsl HaydHoro mo3HaHHs», «Kierka kak Ouomormdeckas cucrema», «OpraHusm Kak
Ouosnoruueckas cucreMayn, «CucreMa U MHOTrooOpa3ue OpraHHMYeCKOro Mupa», «IBOJIOLMS >KUBON
MPUPOJIBIY, «IKOCUCTEMBI U TIPUCYIIIE UM 3aKOHOMEPHOCTH.

Lenp wusydenuss yuebHOro mnpeamera «buomorus» Ha 0a30BOM YpPOBHE — OBJAJECHUE
00yYaIOIUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHW3aIly KUBBIX CHUCTEM pPa3HOTO
paHra U NpuoOpeTeHrne YMEHUN HCTOIb30BaTh ATH 3HAHUS JUIsI TPAMOTHBIX JEUCTBUI B OTHOIICHUH
00BEKTOB KUBOU MPUPOJIBI M PEIICHUS PA3TMIHBIX JKU3HEHHBIX MPOOIIEM.

Joctuxkenne 1end wu3ydeHus ydeOHoro mpenmera «buornorus» Ha 0a30BOM ypOBHE
o0ecrneunBaeTcsl peleHueM CIeAYIOMnX 3a1ayu:



OCBOEHHUE OOYYAIOIIMMHCS CUCTEMbl 3HAHUH O OMOJIIOTMYECKUX TEOPHUSX, YUCHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIOTe3axX, MpaBuiiax, CIyXalluX OCHOBOW il ()OPMHUPOBAHUS MPEACTABICHUIN O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpPA, O METO/JaX HAayYHOTO IMO3HAHHS, CTPOCHWUH, MHOTOOOpa3suu U
O0COOEHHOCTSIX KHMBBIX CHCTEM PAa3HOTO YPOBHS OpraHW3alliH, BBINAIONIMXCS OTKPBITHIX |
COBPCMCHHBIX UCCIICAOBAHUAX B GI/IOJ'IOI‘I/II/I;

dbopMupoBaHre y OOYYAIOIIUXCS TMO3HABATEIBHBIX, WHTEIUICKTYAbHBIX ¥ TBOPYECKHX
CIIOCOOHOCTEH B IIpOIlecce aHaIM3a TaHHBIX O IYTSIX Pa3BUTHS B OMOJIOTHUH HAYYHBIX B3TJISIIOB, UACH U
MOJIXO/IOB K U3YYCHHIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allHH;

CTaHOBJICHUE y OOYy4YaroIuxcs OOmeH KylbTypbl, (DYHKIIMOHAIBHOW TPAMOTHOCTH, Pa3BUTHE
YMEHUN OOBSICHATH W OLEHUBATH SIBICHHUS OKPY)KAIOIIEro MHpa >KMBOH NPUPOAbI HA OCHOBAHHH
3HAHUM U OIIBITA, IOJIYYEHHBIX IIPU U3YYEHUU OMOJIOTHH;

(dbopmMHpoBaHKE y 00YYAIOIINXCS YMEHUN WILTIOCTPUPOBATh 3HAUCHHE OMOJIOTHYECKUX 3HAHUHN B
MPAKTUYECKON JICATEIBHOCTH YEJOBEKa, Pa3BUTHM COBPEMEHHBIX MEIUIIMHCKHX TEXHOJOTHHA |
arpoOMOTEXHOJIOTHiA;

BOCIIUTAHUC y6e)K,HéHHOCTI/I B BO3MOXKHOCTHM IO3HAHHUSA 4YEJIOBEKOM JKUBOU IMpupoakl,
HEOOXOJMMOCTH OEpPEKHOTO OTHONICHUS K HEH, COOJIOJCHUS STHYECKUX HOPM IPU IPOBEIACHUHU
OMOJIOTMYECKHUX MCCIICIOBAHUM;

OCO3HAaHHUE IICHHOCTH OMOJIOTUYECKNX 3HAHUHA IJi1  IIOBBIMICHUA YPOBHA SKOJIOTHYECKOU
KYJIBTYpPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHCHHE TPHOOPETEHHBIX 3HAHUH W YMEHHH B TIOBCEAHECBHOM JKHU3HU JUIS OICHKH
MOCJICICTBUI CBOCH JIEATEILHOCTH MO0 OTHOIICHHUIO K OKPYXKAOIeH cpelie, COOCTBEHHOMY 3/I0POBbIO,
00ocHOBaHUE U cOOMIOIEHUE Mep MPODUITAKTHKH 3a00ICBaHU.

B cucreme cpennero obmero obpasoBanusi «buosorus», m3ydaemas Ha 0a30BOM YpPOBHE,
SBIISICTCS  00SI3aTENIbHBIM ~ YYEOHBIM IPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOH 00JacTu
«EcTecTBeHHO-HAaYYHBIC TTPEMETHIY.

s m3ydenusi Ouoyiornd Ha 0a30BOM ypOBHE CpEIHEro o0Imero odpa3oBaHUs OTBOAUTCS 68
yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kitacce — 34 vaca (1 gac B Hezeio).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O BUOJIOI'MN HA
BA30BOM YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBnmMBalOTCS TpeOOBaHUS K  pe3yjbTaTaM OCBOCHUS
00yJaroIuMHUCS TPOTpaMM CpEIHEro oOmero oO0pa3oBaHUS: JIMYHOCTHBIM, METAlPEIMETHBIM U
IIPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B crpykType JHMYHOCTHBIX PE3yJIbTATOB OCBOEHUS InpeaMera «buonorus» BblIEIEHBI
CJIEYIOIIME COCTABJISIONINE: OCO3HAHUE 00yYaIOUIMMUC POCCUNCKON IPaXKIaHCKOM UACHTUYHOCTH —
TFOTOBHOCTU K CaMOPa3BUTHUIO, CaMOCTOSITEJIBHOCTH M CaMOOIPEIECICHUIO, HAJIWYME MOTHUBALUU K
00y4eHHI0 OMOJIOTHH, IENICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH W MCTOPUYECKHUX TPAJULUN Pa3BUTHUS OMOJOTMYECKOrO 3HAHUS, TOTOBHOCTh U
CHOCOOHOCTh OOYyYaroUIMXcs PYKOBOJICTBOBATHCS B CBOEH JESTENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMM, NPUCYHIMMH CHUCTEME OHOJIOTUYECKOro 00pa3oBaHUs, HAJIMYUE SKOJIOTUYECKOTO
MIPABOCO3HAHUS, CIOCOOHOCTHU CTABUTh LIEIH U CTPOUTH KU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSI MpeaMeTa «buonorus» TOCTUraloTCsl B €IMHCTBE yueOHOU
U BOCIUTATEIbHON  JEATEIIBHOCTU B  COOTBETCTBUM C  TPAJULUUOHHBIMM  POCCUHCKUMH
COLIMOKYJIbTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMHM II€HHOCTSMH, HPUHATHIMU B
o0IIecTBE TpaBWIAMH W HOPMaMH TIOBEACHUS U CIIOCOOCTBYIOT TIpOILIECCAaM CaMOIIO3HAHMUS,
CaMOBOCIIUTaHUsI MU CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEH NO3MLMUU JIMYHOCTH, NATPUOTU3MA,
YBaXEHUS K 3aKOHYy W NPaBOMNOPSAIKY, YEJIOBEKY TpyAa M CTapuieMy IOKOJIEHHUIO, B3aUMHOTO
YBaXKEHUsI, OEPEXKHOT0 OTHOUIEHHS K KYJIbTYpHOMY HAclIEAUI0 M TPAAULUSIM MHOTOHAIIMOHAIBHOIO
Hapoza Poccuiickoit @enepannu, Npupoae U OKPYKAIOIIEH cpeie.

JIM4HOCTHBIE pPE3yJabTaThl OCBOEHUS Y4eOHOro mpeaMera «bUONOTHS) [TOMKHBI OTpaKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroluXcsi PYKOBOACTBOBAaThCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEXKJECHUH,
COOTBETCTBYIOIIUX TPaJAWLUOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBA, PacCHIMpPEHUE >KU3HEHHOTO
ONbITa W ONBITA ACSATEIBHOCTH B IPOLECCE pealu3alii OCHOBHBIX HAlpaBIEHUM BOCHUTATEIbHOU
JESATEIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh T'PAXKIAHCKON MO3UIMU O0YYaIOLIErocsi Kak akTUBHOT'O U OTBETCTBEHHOI'O
YjieHa POCCUICKOro 00IecTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX IIPaB U 00s13aHHOCTEHN, YBa)KEHUE 3aKOHA U ITPABOIOPSIKa,

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JEATENbHOCTH INPU CO3JAHHUU Y4YEOHBIX IPOEKTOB,
pelIeHnr y4yeOHbIX U TO3HABATeNIbHbIX 33/1a4, BBIIOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMPEAENATh COOCTBEHHYIO MO3MIMIO MO OTHOUICHUIO K SIBICHHSIM COBPEMEHHOM
KHU3HU U OOBACHATH €€;

YMEHHE YUYUTHIBaThb B CBOMX JEHUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aMMOJEHCTBUS
JOJeH ¢ pa3HbIMU YOEXKICHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COL[UAJIbHBIM TOJIOKEHHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IIPOLECCE COBMECTHOTO BBINOJHEHHS  Y4EOHBIX,
IIO3HABATENIbHBIX U HCCIIEN0BATENIBCKUX 3a7jad, YBAXXUTEIBHOTO OTHOLIEHUS K MHEHHUIO ONIIOHEHTOB
P 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOT0 COJEPKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh POCCHMCKON TpakJaHCKONW HAEHTUYHOCTH, MATPHOTH3MA, YBKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tiepes PonuHOM, ropaocTH 3a CBOW Kpai, cBoto Poauny,
CBOH SI3BIK M KYJIBTYPY, IPOLUIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poceny;

LIEHHOCTHOE OTHOLIEHHME K MPUPOJHOMY HACIEIMIO M INMaMATHUKAM IPHUPOJIbI, JOCTH)KEHUAM
Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;



CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHUUCKUX YUEHBIX B CTAaHOBIICHUE W Pa3BUTHE OUOJIOTHH,
MMOHMMAaHUS 3HAYCHHS] OMOJIOTUU B NMO3HAHUU 3aKOHOB MPHUPOJBI, B )KM3HHU YEJIOBEKA M COBPEMEHHOTO
00II1eCTBA;

ujeitHas yoexIEHHOCTb, TOTOBHOCTh K CIIy:KeHMIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 32
ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHE AYXOBHBIX [IEHHOCTEH POCCHIICKOT0 Hapo/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,;

CIIOCOOHOCTh OLIEHUBATh CUTYAallMI0 U MPHUHUMATh OCO3HAHHBIE PELICHUs, OPHUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYHUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POAMTENSM, CO3AAHMIO CEMbU HA OCHOBE OCO3HAHHOIO
MPUHATHS IEHHOCTEW CeMEIHON KU3HU B COOTBETCTBHUHU C TPATUIMSIMU Hapo10B Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHMMAaHKUE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BUJAX MCKYCCTBA, CTPEMIICHHE MPOSIBIISITH KaueCTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMHUPOBAHUS KYJIbTYPbI 310POBbS H 3MOLUOHAJIBHOIO
0J1aronoyyus:

MOHMMAaHUE W pealh3alusi 3I0pOBOro MU 0Oe3zomacHoro oOpasza XW3HU (3A0POBOE IMHUTAHHE,
COOJIFOJICHHE TUTHCHUYECKUX TPAaBWJI W HOPM, COAIAHCHPOBAHHBIH PEKUM 3aHATHH M OTIBIXA,
perynspHas (u3nuecKkas aKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MMOHMMAaHKE LIEHHOCTU MPaBUJI UHANBUIYATLHOTO U KOJUIEKTUBHOTO O€30IaCHOTO MOBEJICHUS B
CUTYaIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHWE TIOCIEACTBUA U HENPUATUS BPEIHBIX NPUBBIYEK (YMOTpPeOICHUS alKOroJs,
HApPKOTHUKOB, KYPEHHUS);

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MAaCcTEPCTBA, TPYI0JIIO0HE;

TFOTOBHOCTh K AKTHUBHOM JE€ATEIbHOCTH TEXHOJOIMYECKOM M COIMAIbHOW HaIpaBJIECHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATD, JIAHHUPOBATH U CAMOCTOSITENILHO BBITIOIHSTH TAKYIO AESITENFHOCTD;

WHTEpPEC K pa3nuHbiM cdepaM NpodecCHOHANTBHOM NEATebHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp OynyIiel npodeccun U peaTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO 1 CaMOOOPA30BAHMIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

9KOJIOTUYECKH 1Ie7IeCO00pa3Hoe OTHOIICHHE K MPUPOJAEC KaK HCTOYHMKY KU3HM Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMS,

MOBBIIIIEHUE YPOBHA OSKOJOTHMYECKOHW KyIbTYpbl: MPUOOpPETEHHE ONbITa IUIAHWPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOKHBIX MOCJIECTBUN JIJIs1 OKPYXKAIOLIEN Cpebl;

OCO3HaHUE TJI00ATIEHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

CIIOCOOHOCTh HMCTOIB30BaTh MPHOOpPETAEMbIe TIPU M3YUYCHUHM OMOJIOTHHM 3HAHWS U YMEHHS TpU
pelieHnr MpoOieM, CBSI3aHHBIX C PAIMOHATBHBIM MPUPOAOIONIBE30BaHUEM (COOIOCHUE TMPaBUI
MOBEJICHUsI B MPUPOJIE, HAMPABICHHBIX HA COXpPAaHEHHWE PABHOBECHUS B HKOCHUCTEMAX, OXPaHY BHUJOB,
IKOCUCTEM, OMoCheEpHI);

AKTUBHOE HEMPUSITUE JCHCTBHI, MPUHOCIIIMX BPEIl OKPYKAIOIIEH MPUPOJHON Cpele, YMEHHE
MPOTHO3UPOBATh HEOIATONMPUITHBIE DKOJIOTUYECKUE TOCIEACTBUS TMPEANPUHUMACMBIX JCUCTBUN U
MpeA0TBpaIIaTh UX;



HAJIMYME PA3BUTOIO 3KOJOTMYECKOTO MBIIUICHHS, HSKOJIOTUYECKOM KYJIbTYphl, OIbITA
JeSTeTbHOCTH SKOJIOTUYECKOM HANPaBIEHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS UMM B II03HABATEILHOM,
KOMMYHHUKAaTHUBHON M COLIMAIBHOM MPAKTHKE, TOTOBHOCTH K YYacTHIO B IIPAKTUYECKON IEATEIbHOCTH
9KOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyK{ U OOILECTBEHHOM NMPaKTHKH, OCHOBAHHOI'O HA IMAJIOre KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MeCTa B IOJIUKYJIBTYPHOM MHpE;

COBEPILICHCTBOBAHHUE S3bIKOBOM M YWTATEIbCKOM KYJIbTYpbl KaK CpEICTBA B3aUMOJCHCTBUSA
MEXy JIIOJIbMU U TTO3HAHUS MHPA;

MOHMMaHue crHeuu(uku OHOJIOTMM KaKk HAayKH, OCO3HaHHS €€ pomu B (OPMHPOBAHUU
palMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/IJaHUH LIEJIOCTHOIO MPEJICTABICHUS 00 OKPY)KaIOLIeEM MHpe
KaK O €IUMHCTBE IPUPObI, YEJOBEKAa M OOLIeCTBa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH M
peleHn: mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH Il COBPEMEHHOM IIMBHIM3AIMH: 00eCIIeueHUs] HOBOTO
YPOBHSI Ppa3BUTUS MEAULUHBI, CO3/aHHE IEPCIEKTUBHBIX OMOTEXHOJOIHH, CHOCOOHBIX pellaTh
pecypcHble MpoOieMbl pa3BUTHsS 4YEJIOBEYECTBA, IIOMCKA IyTe BbIXoJa M3 IIOOAIbHBIX
9KOJIOTMUECKUX Mpo0ieM U oOecrneueHus Mepexoja K YCTOMYMBOMY pa3BUTHIO, PALMOHAIBHOMY
MCTIOJIB30BAHUIO MIPUPOJHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJIyYeHHMHM OWOJOTMYECKUX 3HAHMHW B IENAX IOBBILIEHUS OOIIei
KYJIBTYpbl, €CTECTBEHHO-Hay4yHOW TIpaMOTHOCTH, KaK COCTaBHOM 4yacTu (yHKIMOHAJIbHON
IPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil pu U3y4yeHUH OUOJIOTUH;

MOHMMAaHWE CYIIHOCTH METOJOB IIO3HAHMSA, MWCIOIB3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH MCII0JIb30BaTh M0OJIy4aeMble 3HAHUS JUIsl aHaIU3a U 0OBSICHEHHUS SBJICHUN OKPY)KaIOLIEro
MHUpa M IPOUCXOIAIIMX B HEM HM3MEHEHHMH, YMEHME JielaTh 0OOCHOBAHHBIC 3aK/IIOUEHHUS HAa OCHOBE
HAYYHBIX ()aKTOB M UMEIOIIUXCS JAHHBIX C IEINIBIO TIOTYYECHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO HCIOJIB30BATh OMOJIOTHYECKUE 3HAHUS ISl PEIICHHUs IpoOeM B
peabHbIX KU3HEHHBIX CUTYaLUsAX;

OCO3HaHME LIEHHOCTH HAy4YHOW JeATeNbHOCTH, TOTOBHOCTh OCYLIECTBISATh HPOEKTHYIO U
MCCIIEIOBATEIBCKYIO JIESITENFHOCTh HHINBHIYaTbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpPa30BaHUIO, K aKTUBHOMY
MOJIyYEHHIO HOBBIX 3HaHUH 110 OMOJOTMH B COOTBETCTBUH € )KM3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOCHHS yueOHOro mipeamera «buosorus» BKIIOYAIOT:
3HaQUUMbIe N1 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOY4YaAIOIMUXCA  MEXKIUCIHUIUIMHAPHBIE
(MexmpenMeTHbIe) oOlIeHaAyYHbIe MOHSITHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOW KapTUHBI MHUpa U
crnenu(uKy METOJOB TO3HAHMs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, JHEpPTus,
SIBJICHHE, TPOIIECC, CUCTEeMa, HAay4HbIN (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WccaeoBaHue, HAOMIOIEHUe, W3MEPEHHE, SKCIEPUMEHT M JPYruX), yHHUBEpCAJIbHBbIC Y4eOHbIE
neicTBus (TO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIE, PEryISITHBHBIC), oOecneunBaromme GopMUpoBaHue
(GYHKIIMOHATBPHOW TPaMOTHOCTM M COLIMATBbHOW KOMIIETEHIIMHM OOYYaroIIUXCs, CIHOCOOHOCTh
00yJaronuxcsi HMCIOJIb30BaTh OCBOCHHBIC MEXIUCIUIIIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHHUS U
YHUBEpCaIbHbIC YIeOHBIC JCHCTBUS B MIO3HABATEIFHON U COITMATILHOM MPAKTHKE.

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHS MPOTPaMMBbI CpEIHETro 001mero oopa3oBaHus TOJKHBI
OTpaxaTh:

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU JA€HCTBUAMM:

1) 6a3oBbIe JJOrHYeCKHeE JTeHCTBHUS:



CaMOCTOSITENILHO  (OPMYITUPOBATH U  aKTyalM3UpOBaTh MpoOjeMy, paccMaTpuBath &
BCECTOPOHHE;

HCIOJIb30BaTh NMPHU OCBOCHUM 3HAHUW MPHUEMBI JIOTUYECKOTO MBIIUIEHUS (aHaau3a, CHHTE3a,
CpaBHEHUs, KjacCU(pUKAIUU, 000OIIEHNUS), PACKPBIBATH CMBICT OMOJOTHYSCKUX MOHATHH (BBIACISTH
WX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSIMHU);

OTIPENIeNIATH LU JIEATEIbHOCTH, 3a/1aBasi IapaMeTPhl U KPUTEPUU UX TOCTUIKECHHUS, COOTHOCHTD
PE3yNbTaThl JESATEIHOCTH C TOCTABICHHBIMU LEJISIMH;

UCIOJIb30BaTh OMOJOTHYECKHUE MOHATHS JIJ1s1 O0BsICHEHHsI (PAKTOB U SIBJICHUI KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, [0 aHAJIOTHHU), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHS B PACCMATPUBAECMBIX SIBICHUSX, (HOPMYIHpPOBATH BBIBOABI M
3aKITIOYCHUS;

MPUMEHITh CXEMHO-MOJICJIbHBIE CpEJICTBA JJIsi MPEACTABICHUS CYIIECTBEHHBIX CBSI3ed U
OTHOIICHUH B H3y4aeMbIX OHMOJOTMYECKMX OOBEKTaX, a TakKe IPOTUBOPEUU pa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIAaH peIIeHUs NpoOJeMbl ¢ y4ETOM aHajdu3a MMEIOIIUXCS MaTepUAIbHBIX U
HeMaTepuaIbHBIX PECYpCOB;

BHOCUTh KOPPEKTHUBHI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE pE3YIbTATOB IENSIM,
OLIEHUBATh PUCKH MOCIEICTBUH eI TEIbHOCTH;

KOODJMHUPOBAaTh W  BBINOJNHATH paboOTy B YCIOBUSIX pEabHOTO, BHUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEeM.

2) 6a30BbIe HCCIET0BATENBLCKHE TEHCTBUS:

BJIAJICTh HABBIKAMU y4eOHO-HCCIIEOBATENLCKOM W TPOEKTHOW JEATENbHOCTH, HaBBIKAMH
paspeiieHuss mpoodsieM, CIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSATEIHHOMY IOMCKY METO/OB
pElIeHUs TPAKTUYECKHX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MIO3HAHUS;

WCTIOJNB30BATh PA3IMYHbIE BHUABI JIEATEIBHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIPETAINU, TPE0OPa30BAHHIO M TPUMEHEHHIO B YIEOHBIX CUTYaIUSIX, B TOM YHCJIE IIPH CO3TaHUU
y4eOHBIX U COIMAIbHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THUIl MBIIUICHUS, BIAJAE€Th HAYYHOH TEPMHHOJIOTHEH, KIIOYEBBIMU
TMOHATHSIMA M METOJIaMU;

CTaBUTb U (POPMYIHUpPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIbHON JACATEIHHOCTU U
KU3HEHHBIX CUTYaIHIX;

BBISIBJISITH IPUYUHHO-CIIECTBEHHBIE CBA3HM U aKTyaTHU3UpOBATh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
peleHusl, HaXOJAUTh apTyMEHTHI ISl JI0Ka3aTelIbCTBA CBOMX YTBEP)KICHHI, 337aBaTh MapaMeTpbl U
KPUTEPHUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEUICHHS 3a7aud pPe3yabTaThl, KpUTHUECKU OICHUBATh MX
JOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLIEHUBATH TIPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN TIOMCK TIepeHOca CPEACTB W CIOCOOOB JEHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh MIEPEHOCUTDh 3HAHUS B T03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEACITENbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeid;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIE TOIX0/IbI ¥ PEIICHHS, CTABUTH TPOOJIEMBI H
3a/1a4d, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(pOpMauu (TEKCTe yueOHOro nmocolusi, Hay4yHo-
MOIYJISIPHOM TUTepaType, OMOIOTUIECKHUX CIIOBAPSX W CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX,
B lHTEpHETE), aHaTM3UPOBaTh HHPOPMAIIHIO PA3IMYHBIX BUAOB U (GOPM MPEACTABICHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEPOTUBOPEUUBOCTH;



¢dbopMynIHMpOBaTh 3ampOChl M MPUMEHSATh pa3IMYHbIe METOJAbl TPU TOUCKE U 0oTOOope
Ouoorndeckoit nHGopMaIuu, HEOOXOIUMOM JIJIs BHIITOJIHEHUS yU4eOHBIX 3a/1a4;

nproOOpeTaTh OIBIT  WCIOJB30BaHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPIICHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIB30BAHMUS PA3IUNYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHY0  (opMy  mpencTaBieHUs  OMOIOTHYECKOM
uHpopmanuu (cxemsl, rpaduKu, TUarpaMMbl, TaOJIHIIBI, PUCYHKH U APYroe);

WCIIOJBb30BaTh HAYYHBI S3bIK B KayecTBE CpPEACTBa IpH paboTe C OWOJOTHYECKOM
uHpOpMalMel: TPUMEHATh XHUMHUYECKHEe, (U3NYECKHEe W MaTeMaTUYeCKHe 3HAaKH W CHUMBOJIBI,
dopmynbl, abOpeBHAaTypy, HOMEHKIATYpy, HCIOJB30BaTh M  INPEOOpa30OBBIBATH  3HAKOBO-
CHMBOJIMYECKHE CPECTBA HATJISIIHOCTH;

BJIaJICTh HAaBbIKAMH PACIIO3HABAHMS U 3alUTHI WH(pOpMAMU, HHPOPMALTMOHHONW 0E3011acCHOCTH
JMYHOCTH.

OgJiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH € CTBHSIMU:

1) o6menmne:

OCYIIECTBIISATh KOMMYHHUKAIIMH BO BCeX c(epax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE WU
JMCKYCCHH TIO CYIIECTBY OOCYKIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh CYXKIICHUS
OTHOCHTEIIFHO BBINIOJHEHUSI TMpeIIaracMoil 3ajaud, YYUTHIBATb HMHTEPEChl M COTJIACOBAHHOCTH
MO3UIHN APYTUX YYACTHUKOB TUAIIOTA WITH TUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIEHUS, MOHUMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHUTYyalldd, yMETh CMST4YaTh KOH(IUKTBI M BECTH
MIEPErOBOPBI;

BJIJICTh PA3IMYHBIMU CIIOCOOAMU OOMICHUS U B3aUMOJICHCTBUS, IIOHUMATh HAMEPEHHS IPYTUX
JIOACH, TPOSBIATH YBAKUTEIBHOE OTHOIIEHHME K coOeceHMKy H B KOPPEKTHOH (opme
(bopMyIIHpPOBATH CBOU BO3PAKCHUS;

Pa3BEPHYTO M JIOTMYHO U3JIaraTh CBOKO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MOHMMAaTh W WCIOJB30BATh IPEHMYIIECTBA KOMAHIHOW W HWHIMBUAYAIBHOW pabOTHl IpH
peleHrr OUOJIOTHYECKOM MPOOIIeMbl, 000CHOBBIBATh HEOOXOJUMOCTh IIPUMEHEHUS TPYIIIOBBIX (HOpM
B3aMMOJICHCTBHS IIPU PELICHNN Y4eOHOHU 3a1auH;

BBIOMpAaTh TEMaTHKy W METOJbl COBMECTHBIX JEHCTBUH C y4ETOM OONMX HWHTEPECOB H
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUIEKTHBA;

IIPUHUMATD LI€JM COBMECTHOM JIeATETbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATh JIEHCTBUS 110
e€ MOCTM)KEHUIO: COCTaBJIATh IUIaH JCWCTBUI, paclpelnenarb polu ¢ y4ETOM MHEHUH Y4acTHUKOB,
00CYXIIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIaJa M KAKIOTO YYaCTHHKA KOMAaHIbI B OOIIMIA pe3ylbTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/ularaTb HOBbIE NPOEKTHI, OLIEHWBAaTh HWJEH C TMO3UIUH HOBHM3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOM 3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATETHYECKOE MOBEICHUE B PA3IMYHBIX CHUTYaIUSX, MPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OsJajieHNe YHUBEPCAJIbHBIMH PeryIsTHBHbBIMH el CTBUAMU:

1) camoopranu3amnus:

WCTIOJIH30BaTh OMOIOTWYECKHE 3HAHUS ISl BBISIBICHUS TTPOOJIEM M MX PEHICHUS B )KU3HEHHBIX H
y4EOHBIX CUTYyalUsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH I€JIeBbIE U CMBICIOBBIE YCTAaHOBKH B CBOUX
JNEUCTBUAX W TOCTYNKAaX II0 OTHOIICHHWIO K JKHWBOW MPHUPOAE, CBOEMY 3JI0POBBIO M 3J0POBBIO
OKPYKaIOIINX;

CaMOCTOSITENILHO OCYIIECTBIIATH MMO3HABATEIbHYIO JESTEIbHOCTD, BBISBIATH IPOOJIEMBbI, CTABUTH
1 GOpMyYIHPOBaTH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHON AEATEIBHOCTH U )KU3HEHHBIX CUTYalUsAX;



CaMOCTOSITENIPHO COCTaBJIATH IUIAH PEIICHUS MPOoOJIeMbl C Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsM;

paclIMpATh paMKU y4eOHOr0 IPeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JieNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U IPOSBICHUIO IIMPOKOM 3pyIUIMM B pa3HbIX 001acTAX
3HaHU, NOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHbBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHBBI B JCATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJaJIeTh HABbIKAMU I03HABATEIbHOW pe(IeKCHU KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBUH U
MBICIMTENbHBIX IPOLIECCOB, UX PE3YIbTaTOB U OCHOBAaHWM, MCIIOJIB30BaTh NMPUEMBI peduieKCuu s
OLIEHKH CHUTYyalluH, BbIOOpa BEPHOIO PELLICHUS;

YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHU)KCHHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3YNIbTaTOB AEATECIbHOCTH;

3) npuHsiTHE CeOsl H APYTHX:

IIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apr'yMEHTBI IPYTUX IIPH aHAJIU3€ PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMU APYroro 4eJ0BeKa.

MNPEJIMETHBIE PE3YJIbTATHI

[IpenmerHble pe3ynbTaThl ocBoeHus mnporpammbl COO no Ouonoruu Ha ©0a30BOM YpPOBHE
BKJIIOUAIOT crienuduyeckue ans ydeOHoro mpenmera «buonorus» HaydHble 3HAHUS, YMEHUS U
CHOCOObI ACUCTBUIA 10 OCBOEHUIO, MHTEPIIPETALIUU U MPEOOPa30BAHUIO 3HAHUM, BHUJIbI 1EATEIHLHOCTH
10 MOJYYEHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUI B PA3JIMYHBIX YUCOHBIX CUTYAIUSIX, a TAKXKE B
peaNbHBIX KU3HEHHBIX CUTYAIMAX, CBA3aHHBIX ¢ OHojoruei. B nmporpamme npenMeTHbie pe3ysibTaThl
MIPEJICTaBJICHBI M0 TOJaM 00y4YeHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpenmera «buonorus» ¢ 10 knacce AOMKHBI
OTpaxaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTe€ M POJU OHMOJOTMM B CHUCTEME HAYYHOTO 3HAHUSA
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHBI MHUpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKIIAJE POCCUUCKUX U 3apyOekHBIX YUEHBIX-OHMOJIOTOB B pPa3BUTHE
ounosoruu, PyHKIIMOHATILHON TPaMOTHOCTH Y€JIOBEKA JIsl PEIIeHUs KU3HEHHBIX 33]1a4;

YMEHHE paCKpbhIBATh COJIEp)KAaHUE OMOJIOTMUYECKUX TEPMHHOB U TOHSATHUW: JKHM3HB, KIIETKA,
opranusM, Meraboin3M (0OMEH BelIecTB W MpPEeBpallleHHe DHEPrHH), TOMEeOocTa3 (CaMOperymnsius),
YpOBHEBAsi OPTaHHU3aIUs )KUBBIX CHCTEM, CAMOBOCIIPOU3BeIeHNE (PENPOIYKIIHs), HACIEICTBEHHOCTD,
W3MEHYUBOCTH, POCT U PA3BUTHE;

yMEHUE u3JlaraTh OWOJOTrHYecKre TeopuHu (KJIETOYHasi, XPOMOCOMHAs, MyTal[MOHHas,
[EHTpaJdbHas JI0TMa MOJEKyIsipHOU O6uonorun), 3akoHsl (I'. Mengens, T. Moprauna, H. 1. BaBunosa)
1 yueHHUs (O LEHTpaxX MHOTo0Opa3us M MPOMCXOXKIEHUS KyIbTypHbIX pactenuii H. . BaBuiosa),
OTpEe/IEIATh TPAHUIIBI UX PUMEHUMOCTHU K JKUBBIM CHCTEMaM;

yMEHHUE BJIaJIeTh METOJaMU HAYYHOTO IMO3HAHUS B OMOJIOTHH: HAOJIIOICHUE U OMHMCAHKE KUBBIX
CUCTEM, TMPOILIECCOB U SBIEHUH, OpraHM3alusg W TPOBEACHHE OUOIOTUYECKOTO DJKCIEPHUMEHTa,
BBIIBIJKEHUE THIOTE3bI, BBISIBICHUE 3aBHCHMOCTH MEXIY HCCIEAYEeMbIMH BEIUYUHAMH, OOBSICHEHUE
MOJTYYEHHBIX Pe3yJIbTaTOB, UCIIOJIH30BAHHBIX HAYYHBIX TOHSTHI, TEOPUH W 3aKOHOB, YMEHHUE JIeIaTh
BBIBOJIbI HA OCHOBAHWH TTOJIYYCHHBIX PE3YJITATOB;



YMEHHUE BBIACIATh CYIIECTBEHHBIE IIPU3HAKA BHUPYCOB, KIETOK IIPOKAPUOT U DYKAPHUOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPIraHM3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEIIECTB M
MpeBpalleHusi YHEPTUU B KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOTO M JHEPreTHYeCKOro OOMEHa,
XEMOCHHTE3a, MHTO3a, MeEi03a, OIUIOJOTBOPCHHS, PA3MHOXKCHUS, WHAWBUIYAILHOTO Ppa3BUTHUS
opraHusma (OHTOTEHE3);

YMCHHUC TMPUMCHATH IIOJYUCHHBIC 3HAHUA JIA OGBHCHGHI/ISI 6I/IOHOFI/I‘ICCKI/IX mpoucccoB u
SIBIICHHUM, JUTSI TPUHSATHS TPAKTUYECKUX PEUICHUH B TOBCEIHEBHOM JKHM3HH C IIENIBI0 OOECICUYCHUS
0€30MaCHOCTH CBOETO 37I0POBbsI M 3JI0POBBSI OKPY)KAIOLIMX JIIOJIEH, COONIOIEHHS] HOPM TPaAaMOTHOTO
MOBEJICHUSI B OKPYXAIOWICH NPUPOJHOW cpeie, IMOHMMaHUE HEOOXOIUMOCTH HCIIOJIb30BaHUS
TOCTHKEHUH COBPEMEHHOM OMOJIOTHY M OMOTEXHOJIOTHH IS PallMOHATIBHOTO IIPHPOIOTIONIb30BAHMS;

YMCHHC PCIIaTh 3JICMCHTAPHBIC ITCHECTHUYCCKUC 3aJa4M Ha MOHO- U I[I/II‘I/I6pI/I,[[HOC CKpCIIMBaHHUC,
CIICTIJICHHOE HACJICJIOBAHUE, COCTABJISITh CXEMbl MOHOTHOPHIHOTO CKPEUIMBAHMS JUIS TPEICKa3aHHUsI
HACJICIOBaHMsI TPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBIMOIHATH JTAOOPAaTOPHBIE M MPAKTHUECKUE pabOTHI, COOMIOAATh MpaBuia MpH padboTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPHUTUYECKH OILCHUBATh W HMHTEPIPETUPOBATh WHPOPMALUIO OHOJIOTHYECKOTO
COJICp KaHUs1, BKIFOYAIOIIYIO IICEBIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX HCTOYHHKOB (CPEICTBa MAaCCOBOM
nHpOpMaNNY, HAYYHO-TIONYJISIPHBIE MaTE€PUAbl), STHYECKUE aCTIEKThl COBPEMEHHBIX MCCIICTOBAHHHA B
OHoJIOruu, MeIUIIMHE, OHOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIE M YCTHBIC COOOIIEHHsI, 000011asi OMOJIOTHYECKYIO
WH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIIOJIh30BATh MOHATHIHBIN amnmapar OHOJIOTHY.

[IpeameTHbie pe3ynbTaThl OCBOEHHUsA yueOHoOro mnpeamera «buonorus» 6 11 Knacce NOIKHBI
OTpaXKaTh:

C(OPMHPOBAHHOCTh 3HAHUH O MECT€ W pOJU OHOJIOTMHM B CHCTEME HAYYHOTO 3HAHHS
€CTeCTBCHHBIX HayK, B (OPMHPOBAHWU COBPEMEHHOW €CTECTBCHHO-HAYYHOW KapTHHBI MHUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUHUCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
6I/IOJIOFI/II/I, (I)YHKIII/IOHaJII)HOfI rpaMOTHOCTH YCJIOBCKA IJIA PCIICHUS JKU3HCHHBIX 3a1a4;

YMEHHUE PAaCKpbIBaTh COJCpPKAHUE OHMOJIOTMYCCKMX TEPMUHOB W TOHATHH: BUJ, MOIYJISIUS,
reHo()OH/I, IBONIONUS, ABWXKYIIUE CHIBI ((hDaKTOPHI) BOIIOIHH, MPHCIOCOOICHHOCTh OPraHU3MOB,
BUI000pa30BaHKe, IKOJOrHYecKrue (aKTOpPhbl, IKOCUCTEMA, MPOAYIICHTHI, KOHCYMEHTBI, PEIAYICHTHI,
LTI MTUTAHUS, SKOJIOTUYECKast MUpaMuia, OuoreorieHo3, onocdepa;

yYMEHHE H3J1araTb OMOJOTHYecKue Teopun (IBomorronHas Teopust Y. /lapBuHa, CHHTETHYECKas
TEOPHs IBOJIIOLNH), 3aKOHBI U 3aKOHOMEPHOCTH (3apossiieBoro cxoacrsa K. M. bapa, yepenoBanus
[JIaBHBIX HampaBieHuit u myred sBomonuu A. H. CeseprioBa, ydyenuss o Ouochepe B. U.
BCpHaI[CKOFO), OMPEACIIATh 'PaHUIBI UX MPUMCHHUMOCTH K )KHUBBIM CUCTCMAM,

yYMEHHE BIIaJIETh METOJJaMU HAyYHOTO TTO3HAHUS B OMOJIOTHHU: HAOIIOIEHHE U ONHCAHHUE JKUBBIX
CHCTEM, TIPOLIECCOB M SIBJICHHH, OpraHM3alys W TPOBEICHUE OHOJIOTHYECKOrO IKCIIEPUMEHTA,
BBIJIBUKCHHUE THIIOTE3bI, BBIABJICHUC 3aBUCUMOCTH MCKAY UCCICAYEMBIMU BCIIMYUMHAMU, o0BsIcCHEHNE
IMOJIYYCHHBIX PE3YJIbTATOB, MCIIOJb30BAHHBIX HAYYHBIX HOH?ITHI;’I, TeOpI/Iﬁ M 3aKOHOB, YMCHHC ICJIAaThb
BBIBOJIbl HA OCHOBAHHHU TIOJYYCHHBIX PE3YJbTATOB;

YMEHHE BBIICNATH CYIICCTBEHHBIE NPU3HAKK CTPOCHUS OHOJOrMYecKMX OOBEKTOB: BH/IOB,
MOIYJISIITAH, TTPOAYIICHTOB, KOHCYMEHTOB, PEIYIICHTOB, OMOTEOIIEHO30B M YKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACIEACTBEHHOW  WM3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHI00Opa30OBaHMS,
MPUCIIOCOOJICHHOCTH OpPraHU3MOB, JCHCTBUSI DKOJOTMYECKUX (DAaKTOPOB HAa OpPraHU3MBI, MEepeHoca
BEIECTB U TOTOKA JHEPTUU B DKOCUCTEMAax, AHTPOIOTCHHBIX HM3MEHEHHH B JKOCHUCTEMax CBOECH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXMMHUUECKUX IIUKIIOB B Onocdepe;

YMCHHUEC IMPUMCEHATH IMOTYYCHHBIC 3HAHUA JId 00BsICHEHN OMOJIOTMYECKUX mpoucccoB u
SIBJICHUH, JUIS TIPHHATHS TPAKTUYECKUX PEIICHUH B TOBCEJHEBHOW JKM3HM C ILIENBI0 OOECIEeYCHUs
0€30IacHOCTH CBOETO 370POBbSI U 3I0POBbSl OKPYKAIOIIUX JIFOJCH, COONIOICHUS HOPM TPaMOTHOTO



MOBEICHUSI B OKpYXKAlOLIeW MPUPOJHOW Ccpeie, NOHUMaHHE HEOOXOIUMOCTH HCIIOJIb30BAHUS
JIOCTHKEHUI COBPEMEHHOM OMOJIOTHH JIJIsl PAlIMOHAIBHOTO MTPUPOIOIIONIE30BAHUS;

YMEHHE pelIaTh dJIEeMEHTapHbIe OMOJOTMYECKHE 3a/1au, COCTABISTH CXEMbI IEPEHOCA BEIIECTB
Y SHEPI'UH B SKOCUCTEMaX (LIeNH MUTaHHUsA);

YMEHHUE BBIMIOTHATH JTAOOPAaTOPHBIE M MPAKTHUECKUE pabOTHI, COOMI0AATh MpaBuia MpH padboTe ¢
y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OLCHMBAaTh W WHTEPIPETHUPOBATH HHPOPMAIMIO OHOJIOTMYECKOTO
CoZIeprKaHuUs, BKIIIOYAIOIIYIO TICEBJJOHAYYHBIC 3HAHUS U3 PA3IMYHBIX UCTOYHHUKOB (CpPEICTBAa MACCOBOM
uHpOpMAIMY, HAYYHO-TIONMYJSPHBIE MaTepuaibl), PAacCMaTPUBATh TIJIOOATBHBIE HSKOJOTHYECKUE
poOIEeMBI COBPEMEHHOCTH, (HOPMHUPOBATH 11O OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC U YCTHBIC COOOILEHHSI, 0000111ast OMOJIOTHYECKYIO
UH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO MCIIOIB30BATh MMOHATHIHBIN armapar OHOJIOTHH.



COILEP KAHUE OBYYEHUSA

10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTMM C OOIIECTBEHHBIMHM, TEXHMYECKUMU U JPYTUMU
€CTECTBCHHBIMH Haykamu, (uimocodueii, STUKOH, AICTETHUKOW U TmpaBoM. Ponbs Ouosoruu B
(bopMHpOBaHUN COBPEMEHHOW HAY4YHOU KapTHHBI MUpa. CucTemMa OHOJIOTHYECKUX HAYK.

MeToapl MO3HAHUS SKUBOM MPHUPOAbl (HAOMIOEHUE, SKCIEPUMEHT, ONHMCaHUEe, H3MEpEeHHe,
KJaccuuKalus, MoJIeTUPOBaHKEe, CTaTUCTUYECKass 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

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

TaOmuie! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOJIBIY.

JlabGopaTropHble U NpaKTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «lcnonp3oBaHue pa3iIWyHBIX METOAOB NpPHU HU3YYCHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble ccTeMbI U X OPTraHU3AI M.

XKusblie cuctembl (OMOCUCTEMBI) Kak MpeaMeT U3ydeHus Ononoruu. OTInYue KUBBIX CUCTEM OT
HEOPraHU4YeCKOU MPUPOJIBI.

CaoiicTBa OmocucTeM U UX pazHOOOpas3me. YPOBHH OpraHU3alMd OMOCHUCTEM: MOJIEKYJISPHBIM,

KJICTOYHEBIH, TKaHEBEIH, OpraHU3MEHHBIH, MONYJISIIUOHHO-BUA0BOM, 9KOCHCTEMHBII
(6roreoneHOTUYECKHI ), OMOC(EPHBIH.
JdemoHcTpanum:

Tabnuis! u cxeMbl: «OCHOBHBIE IPU3HAKY JKU3HUY, «YPOBHHU OpraHU3alluy )KUBOM IIPUPOIBIY.

Ob6opynoBanue: monaens mosiekyisl JJHK.

Tema 3. XuMn4ecKnii COCTaB M CTPOEHHE KJIETKH.

XVWMHUYECKUN COCTaB KIETKH. XHMHUYECKHE DJIEMEHTBI: MAaKpO3JIEMEHTBI, MUKPOIJIEMEHTBHI.
Boga n MuHepasibHbIE BEIIECTBA.

@OyHKIMH BOJBI U MUHEPAJIbHBIX BELLlECTB B KieTke. [loanep:kanne ocMoTHYECKOro OasiaHca.

benku. CoctaB u crpoeHue OenKkoB. AMHUHOKHCIOTBI — MOHOMEphl OenkoB. HesameHumble u
3aMEHUMbIE aMUHOKHCIOThl. AMHMHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM MOJIEKYIIbI
(mepBuYHasi, BTOpUYHAs, TPETHUYHAs M UYETBEPTUYHAs CTPYKTypa). XHMMHUYECKHE CBOWCTBA OEIKOB.
buonoruueckue GpyHKIMu OEIKOB.

®depmeHThl — Ouojoruuyeckue karanuzaropel. CrTpoeHue ¢depMeHTa: aKTUBHBIA IIEHTD,
cyoctparHas crenuduuHocts. Kopepmentsl. Buramunsl. O1inuns (GepMEeHTOB OT HEOPTaHUYECKHUX
KaTaJn3aTopoB.

VYrineBonpl: MoOHOcaxapuabsl (TIIOKO3a, pubo3a W JE€30KCHpHOO03a), aucaxapuibl (caxaposa,
JIAKTO3a) U MoJMcaxapuibl (KpaxMai, TIMKOreH, LeJUTi0103a). buonornueckue pyHKIUN yrieBo0B.

Junuapl: Tpurnunepuasl, Gocoaunuasl, crepouasl. I'mapopunbHo-ruapodoOHbIe cBOICTBA.
buonoruueckue ¢ynkuun naununoB. CpaBHEHHE YIIEBOJIOB, OEIKOB M JIMIHUJIOB KaK HCTOYHUKOB
SHEPTrUH.

Hyxneunnoseie kucnors: JJHK m PHK. Hykneornael — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u Gpynkiun JHK. Crpoenue n pynkuunu PHK. Bunet PHK. AT®: crpoenue u ¢pyHKuuu.

Huronorus — Hayka o kierke. Kierounast Teopust — npumep B3auMoeUcTBUA Hiel U (HaKkToOB B
HAy4YHOM IMO3HAaHUU. MeTo/1bl U3y4eHUs KIETKH.

Knerka kak nemoctHas >xuBas cuctema. OOIIMe NPU3HAKU KIETOK: 3aMKHYyTash HapyXHas
memOpaHna, monekynsl JJHK kak reneTnueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tunsl  kieTok:  dykapuoTHUeckas M Ipokapuotuyeckas. OcoOEHHOCTH  CTPOEHUs
npokapuoTuyeckoil kierku. Knerounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOW KIIETKH.
OCHOBHbBIE OTJIMYMSI PACTUTENILHON, )KUBOTHOM U TPUOHON KIIETKH.



[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAas CTEHKAa, TIJIMKOKAIMKC, UX (YHKIHUU.
[Tna3maruueckass memOpaHa, e€ cBoiictBa u ¢yHkuuu. Llutorulaama wu  e€ opraHouzbl.
OnnomemOpannbie opranouasl kietku: OIIC, ammapat ['ombmku, im3ocoMbl. [lomyaBTOHOMHBIE
OpPraHouzAbl KJIETKU: MUTOXOHAPHUH, IUIAcTUAbL. [IpoMcXokaeHrMe MHUTOXOHAPUM M IUIaCTHA. Bumisl
wiactua. HememOpaHHbIe OpraHOU/Ib KJIETKU: pUOOCOMBI, KIIETOYHBIN LEHTpP, HEHTPUOIH, PECHUYKH,
KryTUKU. OyHKIIMY OPraHOUI0B KIIETKH. BKitoueHusl.

SAnpo — perynsatopHblii neHTp kieTku. CTpoeHue sapa: sjepHas 000J0YKa, KapHOIula3Ma,
XPOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopr BelecTB B KIIETKE.

JdemMoHcTpanum:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. neiiaen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Yunkunc, P. ®panxnun, K. M. bap.

HMuarpammsl: «PacnpeneneHne XMuMUYECKUX 3JIEMEHTOB B HEXKUBOM npupoae», «Pacnpenenenne
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOEY.

Tabmuups! u cxemsl: «lleproguueckas TabnnLa XMMHUUECKUX 3JIEMEHTOBY, «CTPOEHNE MOJIEKYIIbI
BOJbI», «buocunTes Oenkay, «CtpoeHne MoJeKyibl 0enka», «Ctpoenue gpepmenrtay, «HyknenHoBble
kucnotel. JIHK», «Ctpoenune monexynsr AT®», «CTpoeHne 3yKapuOTHYECKON KIIETKW», «CTpoeHHe
KUBOTHOM KIJIETKW», «CTpOEHUE pacTUTEIbHOU KJIETKU», «CTpoeHHEe MPOKAPUOTUYECKOW KIETKHY,
«CTpoeHue sypa KIeTKW», «YTIeBOAb», «JIumuasn.

OO6opynoBaHue: CBETOBOW MHMKpPOCKOI, OO0OpylOBaHME JJsi MPOBEACHHUsS HaOIIOAEHUl,
U3MEPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHBIX, dKUBOTHBIX U OaKTepHAIbHBIX KIETOK.

JlaGopaTopHble U IpaKTHYeCKUe padoThI:

JlaGoparopHas padora Ne 1. «3yueHne kataauTHUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe
aMMJIa3bl WM KaTayasbl)».

JIaGoparopHas pabota Ne 2. «/3yueHue CTpOECHHUs KJIETOK PAaCTEHUH, KMBOTHBIX M OakTepuit
10J1 MUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpENapaTax U X OIMHCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BemiecTB, WM MeTa0oIM3M. ACCUMWIIIMS (IJIACTUYCCKUNA OOMEH) M JUCCUMUIISAIUS
(oHepreTUyeckuii 0OMeH) — JIBe CTOPOHBI €AMHOTO Ipoliecca MeTaboau3Ma. Poib 3aKk0HOB coXpaHEeHUs
BELIECTB U SHEPTUU B IOHMMaHUU MeTa0oIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOPHBIN U reTepoTpodHbIif. Ponbs pepmMeHTOB B 0OMEHE BEIIECTB
U TIPEBPAIICHUH SHEPTUH B KIIETKE.

®otocunte3. CperoBas U TeMHOBas (Qas3bl  (orocuHTe3a. Peakuuu  ¢orocuHTE3a.
OddextuBHOCTh (oTOCHHTE3a. 3HAaUeHWE (POTOCHMHTE3a I KM3HU Ha 3emiie. BnusHue ycioBuii
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHUHTE3UpYIolIe OakTepry. 3HaUeHne XeMOCHHTe3a Ul )KU3HU Ha 3eMle.

DOHepreTuyeckuii oOMeH B KieTke. PaciieruieHue BelecTB, BBIAEICHHE U aKKyMYJIUpOBaHHE
SHEPrUM B KJIETKE. DTanbl JHEpreTuyeckoro oomena. I nukonus. bpoxxenue u ero Buasl. Kucnopognoe
OKHUCJIEHUE, WM KieToyHoe aAblxaHue. OxucnurenbHoe ¢ocoprimpoanue. IP(HEKTUBHOCTD
HHEPreTUYEecKOro oOMeHa.

Peakiiuu matpuunoro cuntesa. ['enerndeckas unpopmanus u JJHK. Peanuzanus renernueckoit
uHpopmanuu B KieTke. ['eHeTndyeckuil Koa U ero cBoiicTBa. TpaHCKpUINIIUS — MaTPUYHBIM CHHTE3
PHK. Tpaucnsuuss — OuocuHTe3 Oenka. Jrambl TpaHciasaiuu. KoaupoBanwe aMUHOKHCIOT. Poib
pubocoM B OmocuHTe3€e Oernka.

Hexnerounsie ¢opmbl xku3Hu — BUpYChl. McTtopus oTtkpeitus Bupycos (/1. V. MBaHOBCcKuiA).
OcoOeHHOCTH CTpOEHMSI U KU3HEHHOro LUKIa BHUpycoB. bakrtepumodaru. bonesnu pacteHui,
KUBOTHBIX M 4YEJIOBEKa, BbI3bIBaeMble BHpycamH. Bupyc ummyHozedumura uenoBeka (BUY) —
Bo30yautens CIIM/la. OOpaTHast TpaHCKpUIIMs, peBepTaza M HHTerpasa. llpodunaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00J1€BaHUMA.



JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tunbl muTaHus», «MeTtabomuzm», «MUTOXOHIPHSY, «DHEPTeTUUCCKUN
oOMen», «Xioporiacty», «Potocunredy, «Crpoenue JIHK», «Ctpoenue u pyHKIIMOHMPOBAHHUE TeHAY,
«Cunre3 Oenkay», «['enermueckuil kon», «Bupyce», «bakrepuodarn», «CTpoeHne W KUIHCHHBIH
ki Bupyca CITN/la, 6akrepuodaray, «Permmukanus JTHK».

Ob6opynoBanue: moaenu-anmukanun «Yasoenue JIHK u tpanckpunmusy, «buocunres 6enkay,
«CTtpoeHue KIeTku», MoJienb cTpykTypsl JTHK.

Tema 5. Pa3MHoOKeHHe M HHAUBUAYaJIbHOE PA3BUTHE OPraHNU3MOB.

Knerounblii 1Mk, WiIM JKA3HEHHBIM LUK KieTku. Murtepdaza u  wmuto3. Ilpoueccsl,
npotekaromue B wuHTepdasze. Perumkanus — peakmus wmarpuuHoro cuuTteda JIHK. Crpoenune
XpoMocoM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J{UIJIOUIHBINA U TalIOUIHBIA XPOMOCOMHBIE HaOOPBI.
Xpomatuasl. L{uTonornueckue OCHOBBI Pa3MHOKEHUS U UHAMBUYAJILHOI'O PA3BUTHUSI OPTaHU3MOB.

Henenue knetkn — muro3. Craguu muto3a. lIporeccsl, mpoucxoisine Ha pa3HbIX CTATUSAX
MHTO33a. BHOJIOrMYECKUI CMBICT MUTO3A.

[IporpamMmmupyemas rubesnb KJIETKH — alonTo3.

@opMbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecrosnoe M MonoBoe. Buibl Gecnoioro pasMHOMKEHUS:
JIeJICHUE HaJBOE, IIOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIHOPOOOpa3OBaHME, BETETATUBHOE
pa3MHOeHue. MckyccTBeHHOE KJIOHUPOBAHHUE OPraHU3MOB, €r0 3HaYCHHE JUIsl CEIEKIUU.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Meiio3. Ctaguu meito3a. [Iporieccsl, nmpoucxosiiue Ha cTaausax Meito3a. [loBenenne xpomocoM
B Mero3e. KpoccnHrosep. bruosorndaeckuil CMbICII M 3HAYEHHUE MEH03a.

I'amerorenes — mporecc 00pa3oBaHUsl IOJOBBIX KJIETOK y XUBOTHbIX. [loyioBBIE Kene3bl:
CeMEHHMKU U sSU4YHHUKH. OOpazoBaHuME U pa3BUTHE IMOJOBBIX KIETOK — TaMeT (CIepMaro3oup,
SHIIEKIIETKA) — criepMaTorene3 U oBorene3. OCOOEHHOCTH CTPOCHHUS SHUIIEKIETOK M CIIEPMaTO30UIOB.
OmnonorBopenue. [laprenorenes.

WnauBuayanbHoe pa3BUTHE (OHTOreHe3). DMOpUOHAIBHOE pa3BUTHE (IMOpUOreHes). OTarbl
SMOpPUOHAIILHOTO PAa3BUTHUS Y IMO3BOHOYHBIX JKMBOTHBIX: APOOJIECHUE, TacTpyislus, OpPraHOTeHes3.
IToctamOpuoHanpHOE pa3BUTHE. THIBI MOCTAIMOPHOHAIBHOTO pa3BUTHS: MpPsAMOE, HENpsIMoe
(munHOYHOE). BrusHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIOCOOHBIE BBI3BIBATH
BPOXIEHHBIE YPOJCTBA.

Poct m pasButrue pacreHuii. OHTOreHe3 LBETKOBOIO PACTEHMS: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuupr n cxembl: «DopMbl pa3sMHOXKEHHUS OPraHU3MOBY, «JIBOIHOE OMIIOJOTBOPEHUE Y
I[BETKOBBIX pAacTeHUi», «BereraruBHOe pa3MHOXEHHE pPACTeHUN», «JleleHne KIeTKH OakTepHii»,
«CTpoeHMe MONOBBIX KIETOK», «CTpoeHne XpoMocoMmbl», «Kiertounslii nuxi», «Pemmmkanus JTHK»,
«Muro3», «Meno3», «lIpsmoe u Henpsmoe pa3BuTue», «l'amMeToreHes y MIEKONUTAINX H
yenoBeKka», «OCHOBHBIE CTaJUU OHTOTE€HE3a».

OOGopynoBaHue: MHMKpPOCKOI, MHUKpompenaparsl  «CrnepMaro30ubl  MIIEKOMUTAIOIIEr0»,
«Sineknerka miekonuTaromero», «KapuoknHes B KJIETKax KOpeEIIKa JyKa», MarHUTHas MOJENb-
anmukanus «Jlenenne kinetkn», moaens JJHK, monens meradaznoit XpoMoCOMBI.

JlabGoparopHble U NpaKkTUYecKue padoThbl:

JlaGoparopnast pabota Ne 3. «HaGmroneHne MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKPOIMpENapaTax.

JlabopatopHnas pabota Ne 4. «M3yueHue CTpOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOTMpenaparax».

Tema 6. HacsiencTBeHHOCTb U H3MEHYHBOCTH OPTraHU3MOB.



[Ipenmer u 3anaun reHeTUKU. VicTopus pa3BuTHs TeéHETUKH. POb IUTOIOTMM U SMOPUOJIOTHH B
CTaHOBJICHUM T€HETUKH. BKilag poccHHCKUX M 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETHKH. MeTOoabl
TCHETUKH (TUOPHUIOIOTHYCCKUN, IMTOTCHETHYECKUH, MOJCKYJISApHO-TeHETHYeCKnii). (OCHOBHBIE
TCHETUYECKUE TIOHATUSA. | eHeTHYecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMAaX CKPEIIUBAHUM.

3aKOHOMEPHOCTH HacleI0BaHMs MPHU3HAKOB, ycTaHOBiIeHHBbIE . Mennenem. MoHorubpuanoe
CKpeuIMBaHue. 3aKOH eaUHO0O0pa3us THOPHIOB IEpPBOro MOKoJeHHsA. lIpaBmio JOMHUHMpPOBaHUS.
3aKOH pacIleIUICHHs IPU3HAKOB. [ nroresa unctorsl ramet. [1oHOE U HENOJIHOE TOMUHUPOBAHUE.

JurnOpunHoe  CKpeuMBaHME.  3aKOH  HE3aBHUCHMOIO  HAclelOBaHWs  IPU3HAKOB.
[{uToreHeTMyecKue OCHOBBI JAUTHOPUAHOIO  CKpEIUMBaHUS. AHaIM3UpYOLIee CKPELIMBaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS ISl OTPEACTICHHUS TeHOTUIIA OCOOH.

CuernieHHoe HacienoBaHue nmpusHakoB. Pabora T. Moprana mo CHeruieHHOMY HacleJ0BaHUIO
reHoB. HapyieHune crerieHus reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XPpOMOCOMHas TEOPUS HACIEACTBEHHOCTH. [ eHeTHUECKUE KapThl.

I'enernka mnosa. XpoMOCOMHOE OIpeAeiIcHUe Ioyia. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
I'omorameTHble U rereporaMeTHble Oprauu3Mel. HaciienoBanue npru3HakoB, CLHEITIEHHBIX € II0JIOM.

N3meHunBOCTb. Buapl M3MEHUMBOCTH: HEHACJIEACTBCHHAs M HacleACTBEHHas. Poib cpensl B
HEHACJIEeCTBEHHONM  W3MEHYMBOCTU.  XapakTepUCTHKAa  MOJU(PHUKAIMOHHOM  HM3MEHYHMBOCTH.
BaprnannonHbli psn M BapuanMoHHas Kpubas. Hopma peakuuum npusHaka. KonumdecTBeHHbBIE U
Ka4yeCTBEHHBIC MMPU3HAKU U X HOpMa peakiun. CBoicTBa MOAN(PHUKAIIMOHHON H3MEHYHBOCTH.

HacnenctBeHHas, MM TE€HOTUIIMYECKAas, W3MEHYMBOCTb. KoMOMHATHBHAas W3MEHUYMBOCTb.
Meiio3 1 moJ0BOIl Iporiecc — OCHOBa KOMOMHATUBHOW M3MEHUMBOCTH. MyTallMOHHAs U3MEHUUBOCTb.
Knaccudukanuss Myranuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIe. YacToTa M NPUYMHBI MYTaLUH.
MyrareHnHsie (akTopbel. 3aKOH TOMOJIOTUYECKHX DSIOB B HacleACTBEHHOM wm3MeHunmBoctu H. .
Basuiiosa.

BHesnepHast HacI€ICTBEHHOCTh U N3MEHUYUBOCTbD.

I'eneruka 4enoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJbI T'€HETHKU YEJIOBEKa:
reHEaJOTNYEeCKHil, OJIM3HELOBBIN, INTOI€HETUYECKUI, OMOXUMUYECKUIN, MOJIEKYJISIPHO-TE€HETUYECKU .
CoBpeMeHHOE OmIpeIeIeHNe TeHOTHUIA: TTOJHOI€HOMHOE CEKBEHUPOBAHME, T€HOTUIIMPOBAHUE, B TOM
yuciae c¢ nomomeio [I[P-ananuza. HacnencrtBeHHble 3a0ojieBaHMs uelIOBEKa: TI'eHHblE OOJIE3HH,
OOJIe3HH C HACJIEACTBEHHOM MPEeapaclo0oKeHHOCThI0, XPOMOCOMHBIE Oosie3HH. ComaThdeckue u
reHepaTuBHble MyTauuu. CTBOJIOBBIE KIeTKU. [IpuHIMIBI 3710poBOro 00pasa >KU3HU, JUArHOCTHUKH,
npoQMIAKTUKA M JIEYEHUS T'eHEeTHYecKuX Oone3Hel. Menuko-reHeTH4eckoe KOHCYJIbTUPOBAHHE.
3HayeHHe MEAMLMHCKOW T'eHETUKU B IPEJOTBpAIllEeHMM M JICYEHUH TE€HETHYECKHX 3a00JeBaHUM
YeJI0BEKa.

JdemoHcTpaumnu:

[Toptpetsr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
Pecockuii, H. 1. BaBunos.

Tabmuis! u cxembl: «MOHOTHOPUIHOE CKPELIMBAHUE U €0 [IUTOIC€HETHYECKasi OCHOBa», «3aKOH
pacillelUIeHusT M €ro IUTOreHeTHYecKass OCHOBa», «3aKOH YHUCTOTHI ramer», «JlurubpuaHoe
ckpeuBanue»,  «lluromornyeckue - OCHOBBI ~ JUTMOPUAHOTO  CKpeuMBaHus»,  «Meio3y,
«B3aumonelicTBue amuienbHBIX I'eHOB», «l'€HeTHueckne KapThl pacTEHUH, >KMBOTHBIX U UEJIOBEKA»,
«I'enernka nosa», «3aKOHOMEPHOCTH HACJEI0BAHMS, CLIEIJIEHHOTO ¢ MOJI0M», «KapnoTumsl yenoBeka
1 )KMBOTHBIX», «Bubpl nu3aMeHunBoCcTHY», «MoaudukanoHHas U3MEeHYUBOCThY, «HacnenoBanue pesyc-
¢bakxTopay, «'eHeTHKa rpymni KpoBuy», «MyTallMOHHAsT H3MEHUYUBOCTH.

Ob6opynoBanue:  Mojenu-ammiaukanuu — «MoHoruOpuaHoe — ckpemuBaHue», «HemonHoe
JOMUHUpOBaHUE», «J/lurnbpuaHoe ckpemuBanue», «llepekpécT XpoMOCOM», MHUKPOCKON U
MuKpomnpenapar «/[pozodunay» (Hopma, myTaruu GopmMbl KpbUIbEB U OKPACKH Tena), repbapuii «I'opox
IIOCEBHON».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlaGoparopnast pabora No 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO M TUTHOPUIHOTO
CKpEUIMBaHUs y AP030(UIIbl Ha TOTOBBIX MHUKpOIpenapaTax.

JlabopaTopHas pabora Ne 6. «l3yuenne MomuQUKaIMOHHON W3MEHYMBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

JIaGoparopnas padota Ne 7. «AHanu3 MyTtanuii y Apo30(uisl Ha TOTOBBIX MUKPOIpEnapaTax.

[TpakTuyeckas padora Ne 2. «CocTaBieHHE U aHAJIM3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M MpolecC. 3apOoXKJICHHUE CeNeKIUU U JoMecTtukamusa. Yuenwe H. U.
BaBunmoBa o0 1eHTpax TMPOUCXOXKICHUS M MHOrooOpasusi KyJIbTypHBIX pacteHuil. LleHTpsl
IIPOUCXOXACHUS TOMAIIHUX XKUBOTHBIX. COpT, IOPOJIa, ILITAMM.

CoBpeMeHHbIE METOJbl CeJIeKIMH. MacCcoBbId W WHAMBUIYAIbHBIH OTOOpPBI B CEJCKIHH
pactenuii u KuBOTHBIX. OlleHKa 3KcTephepa. biu3kopoacTBeHHOE CKpeulMBaHHE — HHOPHUIMHT.
Uucras ymamsa. CkpenigBaHue YHCTBHIX JIMHMMA. ['eteposuc, uinum rubpuaHas cwia. HepomcTtBenHoe
CKpellrMBaHue — ayropuauur. OtnanénHas rudpuausanus U e€ ycrnexu. VIcKkycCTBEeHHBIN MyTareHes u
II0JIy4Y€HUE TOJIUIUIONA0B. JIOCTHIKEHNUS CENEKIIMM PACTEHUH, )KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHonoruss Kak OTpacip NPOU3BOACTBA. [€HHas MH)KEHepusa. OTalbl CO3/JaHMS
pexombunantHoit JIHK u TpancreHHsix opranu3mMoB. Kierounas umxkenepus. Kinetounbie KyabTyphl.
MukpokioHanbHOE pa3MHOXKEHUE pacTeHuil. Knonuposanue BBICOKOITPOTYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOrHYeCKUe U aThuueckue npoodiemel. [MO — renernuecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpamuu:

IToptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

TaOnuis! 1 cxembl: kapTa «LleHTpbl NPOUCX0XKIEHUS U MHOTO0OOpa3usl KyJlIbTYPHBIX PACTCHHII,
«[Topoapl HOMaNIHUX XUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHuil», «OTnanéHHas TUOpUIN3AIUNY,
«Pabotsl akanemuka M. ®@. UBanoBay, «[lonumiongusy, «O06bekThl OMOTEXHOJIOTHIY, «KieTouHnbie
KYJIbTYpPbI ¥ KIIOHUpOBaHUE», «KOHCTpyHpoBaHHe U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHue: MYJISKU IJI0JJOB U KOPHEIUIOAOB AUKUX (POPM U KYJIbTYPHBIX COPTOB PACTEHHI,
repbapuii «CelbCKOX03UCTBEHHBIC PACTEHUS».

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

Okckypcusi «OCHOBHbIE METOJbI M JOCTH)KEHMSI CENIeKIIMM pacTeHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBI YYacTOK, B TEIJIUYHOE
X03SICTBO, JTA0OPATOPUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JBoJIroLMOHHAsA OHOJIOTHS.

[IpennocelIku BO3ZHUKHOBEHUS HBOJIOIMOHHON TEOPUU. DBOMIOLMOHHAS TEOPHUS U €€ MECTO B
6uosioruu. BiusiHIE SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CunerenbcTBa 3BoOJIOLMU. [lameoHTONOrMYECKHE: MOCIEI0BATENIbHOCT IMOSIBICHUSI BUJOB B
MaJIEOHTOJIOTUYECKON JIETONHCH, NepexoaHble ¢opMbl. buoreorpaduueckue: cXOACTBO U pasziuyuue
¢bayH 1 pIop MaTEpUKOB M OCTPOBOB.

DOMOpHOJIOTMUECKHE: CXOJCTBA M pa3iMyusi SMOPHUOHOB pa3HbIX BHJIOB I103BOHOYHBIX.
CpaBHHTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHAJIOTHYHBIC, PYIMMEHTAPHBIE OPTaHbl, aTaBU3MBI.
MonekynspHO-OMOXUMHUYECKHE:  CXOJICTBO ~ MEXaHM3MOB  HACIEACTBEHHOCTM U  OCHOBHBIX
METa0OJIMYECKUX MyTeH Y BCEX OPraHU3MOB.

OomonnonHas teopust Y. Jlapsuna. Ilpeanocsuiki BO3SHUKHOBEHHS JapBHUHU3MA. JIBIKYIIHE
CHJIBI DBOJIIOLIMU BUAOB 10 JlapBHHY (M30BITOUYHOE pa3MHOXKEHHE IMPH OTPAaHHMYCHHOCTH PECYPCOB,
HeomnpenenéHHas U3MEHIMBOCTh, 00ph0a 3a CyIeCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunternyeckas teopus sBoorun (CTD) u e€ 0CHOBHBIE MOJTOKEHHUS.

MuxposBosrorust. [Tomynsus kak eTuHUIAa BUAA U SBOJIOLNH.



JBwxyume cuibl ((pakTopsl) 3BONIONMKM BHJOB B MpHpojae. MYyTAalMOHHBIM Mpolecc H
KOMOWHATHBHAs U3MEHUMBOCTD. [lonys1inoHHbIe BOJIHBI U peiid reHoB. M30smus 1 MUrparus.

EcrecTBennbIit 0TOOp — HanpaBistomuii GpaxTop sBoaonud. POpMbl ECTECTBEHHOT'O 0TOOpA.

ITpucnocoOaeHHOCTh OPraHM3MOB Kak pe3ynbTaT 3Boiouuu. Ilpumepsl mpucrnocobaeHui y
OpraHu3MoB. ApoMOpQO3bl U HUANOAIANTALINH.

Bun wu BugooOpazoBanme. Kputepum Buma. OcHoBHBIE (OpMBI  BUI000pa3OBAHMS:
reorpaguueckoe, 3K0JI0rH4ecKoe.

MakposBomtoniust.  DPopMbl  3BONIOLMU:  (UIETHYECKasi, JUBEPreHTHas, KOHBEPreHTHas,
napaiensHas. HeoGpatumocTs 3BoOLMN.

[IpoucxoxaeHue OT Hecnelualu3UpoBaHHBIX HpeakoB. IIporpeccupyromas cnenuain3anus.
AnantuBHas pagdanus.

JdemoHcTpaumuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, U. Japsun, B. O. Koanesckuii, K. M. bap, 2. ['ekkens,
®. Mromiep, A. H. Cesepiios.

Tabmuupl n cxemsl: «Pa3BuTue OpraHMYEcKOro Mupa Ha 3emiie», «3apOAbIIIM IT03BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «Dopmbl O00pbObI 3a cyliecTBoBaHUE», «EcTecTBeHHBIM 0TOOp»,
«MHorooOpa3ue COpTOB pacTeHuil», «MHoroobpazue MOpoJ JKUBOTHBIX», «llomymsuumy,
«MyTanoHHas W3MEHYMBOCTHY», «Apomopdosb», «Mamoamanramum», «OOmas aereHepanusy,
«/IBmxymme cuibl 3Bontonuny, «Kapra-cxema mapmipyra nyrewmectsust Y. JlapBunay», «boppba 3a
cymectBoBaHuey», «lIpucnocobieHHoCcTs oOpranusmMoBy», «leorpaduyeckoe BUA000pa3OBaHUEY,
«DKOJIOrMYECKOe BUA000PA30BAHUEY.

O6opynoBaHue: KOJUIEKIIMSI HACEKOMBIX C Pa3jIMYHBIMM TUIIAMU OKpPacKH, HaboOp IUIOAOB U
ceMsiH, Kosulekuusi «lIpumepsl 3alUTHBIX NPUCHOCOOJIEHUN Yy >KUBOTHBIX», Mojeidb «OCHOBHbBIE
HampaBJIeHUs 3BOIIOIMNY», 00bEMHAs MozieNb «CTpOeHUE FOJI0BHOTO MO3Ia HO3BOHOUHBIX Y.

buoreorpapuyeckas kapra Mupa, KoJeKus «PopmMbl COXPAHHOCTH UCKOMAEMbIX )KMBOTHBIX U
pactenuii», wmonens ammukanus «llepekpéct xpomocom», BiaxHble npenaparbl «Pa3zButhe
Hacekomoro», «Pa3BuTue IArymkn», Mukponpenapar «Jposzodpuna» (Hopma, MyTrauuu (GopMmbl
KPBLIbEB U OKPACKU TeJa).

JlabopaTopHbie H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHUION.

JlabopaTtopHas padota Ne 2. «Onucanue mpuCIOCOOJICHHOCTH OpraHu3Ma M €€ OTHOCUTEIHHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE KHU3HU Ha 3emJie.

JloHayuHbIe IPEICTABICHUS O 3apOKICHUH KU3HU. HayuHble THIIOTe3bl BO3HUKHOBEHUS KU3HU
Ha 3emJie: abuoreHe3 W maHcrepMus. XUMHUYECKas IBOJIOLNA. AOMOT€HHBI CHUHTE3 OpPraHUYEeCKUX
BEUIECTB 13 HEOPraHMYECKHUX. OKCIEPUMEHTAIbHOE TIOATBEPKACHUE XHMHUYECKOM HBOJIIOLMH.
HauanbHble stanel 6uosnorndeckoit spomtonuu. I'nnoreza PHK-mupa. @opmupoBanue MeMOpaHHbBIX
CTPYKTYp ¥ BO3HUKHOBeHHE npoTokieTku. [lepBrle kieTkn u ux s3Bomtonus. DopmupoBaHue
OCHOBHBIX T'PYTII KUBBIX OPIraHU3MOB.

Pa3BuTHe xu3HM Ha 3emiie o spaM u nepuonam. Karapxei. Apxeiickas u IpoTEpoO30MCKas dpbl.
[Taneo3olickass 3pa U €€ mepuoabl: KeMOPHMCKMHA, OPAOBUKCKUH, CUITYpUNHCKUH, JI€BOHCKHH,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o30iickas 3pa 1 €€ epuoabl: TPHACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo30licKas 5pa u €€ nepro/pl: NajJeoreHOBbIN, HEOT€HOBBIH, aHTPOIIOTEHOBBIN.

XapakTepucTUKa KiIuMaTa W TEOJIOTMYECKUX IpoueccoB. (OCHOBHBIE JTalbl 3BOJIOLUHU
PacTUTEIBHOTO U KUBOTHOTO MHpa. Apomopdo3bl Yy pacTeHuid u *KUBOTHbIX. [losiBiIeHMe, pacuBeT u
BBIMHUpAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4eckoro MHpa Kak OTpaxxeHHe 3BOMIOLUUH. OCHOBHBIE CUCTEMATHUYECKHE
IpyNIbl OPraHU3MOB.



DBOJIIOLMS YeNIOBEeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BUTHE Mpe/CcTaBlIeHU O MPOUCXO0XKICHUU
yesnoBeka. MeTonbl u3ydeHusl aHTpororeHe3a. CXOACTBa M pa3iMuds YEIOBEKAa W KUBOTHBIX.
CucremMaTnyecKkoe Moja0KEHNUE YEIOBEKa.

JBuxymue cuibl ((hakTopbl) aHTpororenesa. HacneacTBeHHass N3MEHYHMBOCTD U €CTECTBEHHBIM
or6op. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIHHA TPy, MBIIIJICHUE, PEYb.

OcCHOBHBIE CTa/IMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTpaIONUTEKH, YenoBek ymenbiid, YenoBek
npsaMoxo i, Yenoek HeanaepraibCkuil, YenoBek pazymHblil. Haxonku MCKOmaeMbIX OCTATKOB,
BpEMs CYIIECTBOBAaHHUS, 00JaCTh pacIpOCTpaHEHUs], 00bEM FOJIOBHOTO MO3ra, 00pa3 )KM3HHU, OPYAHUSL.

UYenoBeueckue packl. OCHOBHbIE OOJbIIME pachl: eBpoleouaHas (eBpasuiickas), HErpo-
aABCTPAJIOUIHAS (3xBaTopHasibHAs), MOHTOJIOWIHAS (a3uarcko-aMepuKaHCKas). UYepTsl
MPUCIIOCOOJICHHOCTH TPEACTABUTENICH YENIOBEUYECKUX pac K YCIOBUSM CYIIECTBOBaHHUA. EIWHCTBO
yesoBeueckux pac. Kputuka pacusma.

JdemoHcTpaumuu:

[Hoptpetsr: @. Peau, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabmuupr 1 cxembl: «Bo3HukHOBeHue CoOJHEYHON cuUCTeMBbl», «Pa3BUTHE OpraHMYECKOIro
Mupay, «PacturenpHas kietka», «KuBotHas knetka», «lIpokapuornueckas kinerka», «CoBpemMeHHas
CUCTEMA OpPraHMyYecKoro Mupa», «CpaBHEHHE AHATOMHUYECKMX YEpPT CTPOCHHUS 4YEIOBEKa W
YeIIOBEKOOOPa3HBIX  00e3bsiH», «(OCHOBHBIE MeECTa MAJICOHTOJOTHYCCKUX HAXOJOK IPEIKOB
COBPEMEHHOTO YEJIOBEKay», «J[peBHeilmme moan», «lpeBaue noan», «l[lepBbie COBpEMEHHBIE JIFOANY,
«YenoBeueckue pacb».

O6opynoBanue:  wmynsixu  «[Ipoucxoxnenue  yemnoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MMUTEKAHTPOIa, HEeaHJAepPTablla, KPOMAaHBOHIIA), CIICTIKHM WIH H300paKEeHUs KaMEHHBIX OpyIuil
MEePBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIEphl, pyOmia, ckpediia), TEOXpPOHOJOTHYEecKas Tabiuua,
KoJuIeKUUs «@OpMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUII.

JlaGoparopHble H NpaKTUYecKue padoThbl:

[Ipaktuueckas padora Ne 1. «/3ydyeHHE HCKOMAEMBIX OCTATKOB PACTCHHN W >KMBOTHBIX B
KOJUICKLIHSX ).

DKCKypcusi «OBOJIOLUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIA WM
KpaeBequecKuii My3eit).

Tema 3. Opranu3mbl 4 OKpY:KawIIas cpeaa.

DKoJorusl Kak Hayka. 3aJaud U pa3/esibl IKOJIOTUU. MeToabl 3KOJOTHYECKUX HCCIEA0BaHUM.
DKOJI0TH4YECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/yIIIHAs, MOYBEHHAs,
BHYTPHOpPTaHU3MEHHAsI.

Oxonornueckue ¢akropel. Kiaccudukanus skojgornyeckux (akTOpoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPONOreHHbIe. J{eficTBrE 2KOIOTHYecKuX (PAKTOPOB HAa OPTaHU3MBI.

Abunotnyeckue (akTophl: CBET, TeMIepaTypa, BiaxHocTb. Dotonepuoausm. [Ipucnocobnenus
OpPraHU3MOB K JCHCTBUIO a0MOTHYECKUX (paKTOpoB. bromornueckue puTmel.

buotnueckue ¢akropbl. Buabl O0MoTHYeCKUX B3aMMOAEWUCTBUN: KOHKYPEHIMS, XUIHUYECTBO,
cumbuo3z u ero ¢opmel. [lapazutusm, Koomepaius, MyTyalu3M, KOMMEHCATU3M (KBapTHUPAHCTBO,
HaxXJICOHMYECTBO). AMeEHcanu3M, HelTpanu3M. 3HauyeHHe OMOTHYECKHX B3aUMOJCHCTBUI AMs
CYIIIECTBOBAHMS OPTaHU3MOB B MIPUPOTHBIX COOOIIECTBAX.

DOKOJIOTHYECKUE  XapakTepUCTUku  momyisiuu. OCHOBHBIE  TOKa3aTed  TOMYJISIUU:
YUCJIEHHOCTb, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTh, IPUPOCT, MUTpaLus. JMHAMUKA YUCIEHHOCTH
MONYJISALUU U €€ PETyIsIus.

JdemoHcTpaumnu:

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



Tabmumer u cxembl: kapta «[Ipupomnbie 30HBI 3emin», «Cpembl OOWTaHHUS OPTaHU3MOBY,
«Doronepuoansmy», «l[lomynaunun», «3aKOHOMEPHOCTH POCTa YUCICHHOCTU MOMYJSIUN UH(DY30pHH-
Typenbkny, «[luiesbie nemnmy.

JlabGoparopHble U NpaKTHYecKue padoThbl:

Jlaboparopuast pabora Ne 3. «Mopdosiornueckue 0COOCHHOCTH PACTEHUH M3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHast pabota Ne 4. «Bnusinue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Tpaktrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHUI.

Tema 4. Coo01mecTBa M DKOJOrHYeCKHe CHCTEMBI.

Coo0rmiecTBo opranu3mMoB — OuorieHo3. CTpYyKTyphl OMOIIEHO3a: BHUOBAsl, MPOCTPAHCTBCHHAS,
Tpodudeckas (nuuieBas). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkosnoruueckre cucrteMbl (3KocucteMbl). Ilonstue 006 »skocuctemMe U OHOrEOIlEHO3E.
OYHKIMOHAIbHBIE KOMIIOHEHTHI SKOCHUCTEMbI: MPOAYIEHThl, KOHCYMEHTHI, penyleHTsl. KpyroBopor
BEIIECTB M MOTOK HEPTUU B dKocHucTeMe. Tpoduueckue (MUILEBbIe) YPOBHU 3KOCHCTEMBI. [InieBsie
nenu M cetdu. OCHOBHBIE TIOKa3aTeNM SKOCHCTEMBI: Ouomacca, NPOIYKIHA. DKOJOTHUECKUE
NUpaMHUIIbl:  TPOAYKLIMH, YHCIEHHOCTH, Ouomaccel. CBoilcTBa 3KOCHCTEM: YCTOWYMBOCTb,
camoperynsanus, pazsutue. Cykieccus.

[Ipuponnble dKOCHCTEMBI. OKOCUCTEMBI 038p U peK. OKOCUCTEMa XBOWHOTO WM
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATpO3IKOCHUCTEMBL. YpOoskocucTeMbl. buonorundyeckoe u
X035IIICTBEHHOE 3HAaYEHHE arpOIKOCHUCTEM B YPOOIKOCHCTEM.

buopasznoobpazue kak ¢dakTop yCTOMYMBOCTH HKocucTteM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o 6uocdepe. I'panuipl, coctaB u cTpykrypa 6uocdepsl. Kupoe
BemlecTBO U ero pynkuuu. OcobeHHOCTH OuOchephl Kak ImodaabHONM AKOCHCTeMBI. JlnHamMuueckoe
paBHOBeCHE U 00paTHas CBs3b B Onocdepe.

KpyroBopotsl BemecTB W OHOTEOXMMHYECKHE LHUKIBI DJIEMEHTOB (yriepoja, asoTa).
3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuecTBO B Ouocdepe 3emnn. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe. ['nmodanbHbIe
AKOJIOTMYECKHE TTPOOIIEMBI.

CocymiectBoBaHue mnpupoabl U 4yenoBeuecTBa. CoxpaHeHue OHMOpa3sHOOOpa3us Kak OCHOBa
ycroiunBocTH Onocdepsl. OCHOBa palMOHAIBHOTO YIPABICHUS HPUPOAHBIMH pecypcaMu M HX
ucnosib3oBaHue. JlocTikeHust GMOJI0TUH M OXpaHa IPUPOIbI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuupel n cxemsl: «[Iumessle nenu», «buoneHo3: coctaB U CcTpykTypay, «IIpupoanbie
cooOuiecTBay, «llenu nuranusy, «xkojaoruueckas nupamuiay, «buocdepa u yenoseky», «Ikocucrema
LIMPOKOJIMCTBEHHOTO Jieca», «JKOCHUCTeMa XBOMHOro seca», «buolieHo3 BomoéMma», «ATpOLEHO3Y,
«IIprMepHBIE aHTPOIIOT€HHBIE BO3JEUCTBUS Ha NPUPOAY», «BaXHEHIIME MCTOYHUKHM 3arpsA3HEHUS
BO3[lyXa U TPYHTOBBIX BOJ», «llouBa — BaxkHeilmas cocraistomas Ouocheprr», «DakTopsl
nerpananuu mousy, «llapaukoBsiit 3 dexT», «DakTopsl paAMOaKTUBHOTO 3arps3HeHus Ouocdepsi,
«Obmas crpyktypa Ouochepr», «Pacmnpoctpanenune >xu3Hu B Ounochepe», «O30HOBBIA DSKpaH
ouocdepsr», «kKpyrosopot yrieposa B 6uochepe», «KpyroBopor azora B Ipupoie».

Ob6opynoBanue: Mojenb-anmiukanus «TunuuHble OuoleHO3bl», TepOapuil «PacTuTenbHbIE
cooOmiecTBay, Kojulekuu «bruonenosy», «Bpeantenn BaXHEHIINX CENbCKOXO3AHCTBEHHBIX KYIbTYDPY,
repOapuy M KOJUICKIIUU PACTECHHI M KUBOTHBIX, IIPUHAUICKAIINE K PA3HBIM YKOJIOTHIECKUM TPYIIaM
onHoro Buaa, Kpacnas kauura Poccuiickoit @enepaiyu, n300pa>keHUsI OXpaHIEMbIX BUIOB PaCTEHUN U
KUBOTHBIX.



TEMATHYECKOE INTAHUPOBAHHUE
10 KUIACC

Ne
n/n

Haumenosanue
pa3aesioB U TeM
NMPOrpamMMbl

KoanuyecTBO 4acos

Bcero

Kontp.
padoThI

IIpakr.
padoThI

Ilnanupyembie 00pa3oBaTesibHbIE Pe3yJbTATHI
U3ydyeHus pasaeia (JIMYHOCTHBIE,
MeTanpeIMeTHbIe, IpeIMeTHbIe)

JuiekTpoHHbIE (UG POBHbIE)
o0pa3oBaTejibHbIE PeCypChI

buonorus xak HayKa

0.5

PackpsiBaTh colep:KaHUME TEPMMHOB M IIOHATHUM:
Hay4YHO€ MMPOBO33PDEHHUE, HaydHas KapTHHA MUpa,
Hay4YHbId METOJ, THUIIOTe3da, TEOpHUs, METOJbI
uccaeoBaHus. XapaKTepu30BaTh OHOJIOTHIO Kak
HayKy, €€ MECTO U POJIb CPEIU JPYTUX €CTECTBEHHBIX
Hayk. [llepeuncnsats  pasznmensl  Ouosoruu B
COOTBETCTBUE C OOBbEKTaMu u3ydeHus. HasbiBaTh
Ba)XHEHIIME OTpaciu OHOJOrMYECKUX 3HaHUH U
3amauu, crosmme mnepen  Ouonormen XXl B
PackpsIBaTh conep:kaHME TEPMHHOB M TOHATHM:
Hay4YHBIN METO/I, METO/bI HCCIEN0BaHUS.
XapakTepu3oBaTb OCHOBHBIE METOJbl ITO3HAHUSA
KUBOW  TPHUPOJBL:  HAONIOJEHHE, OSKCIEPHUMEHT,
OIIMCaHHueE, U3MEpPEHHUE, KJaccupuKanys,
MOJIEJTMPOBaHUE, CTaTUCTUYECKAs o0paboTka
JAHHBIX

bubmuorexa [JOK
https://m.edsoo.ru/7f41c292

JKviBble cucTeMbI U UX
OpraHu3aIus

PackpeiBaTh copepKaHME€ TEPMHHOB U TIOHSTHM:
cucremMa, OWoOJIOTMYECKas  CHUCTEMa,  AJIEMEHTHI
CHCTEMBI, CTPYKTYpa OMOCHCTEMBI, CBOMCTBA >KUBBIX
cucteM, OOMEH BEUIECTB, pa3MHOXKEHHE,POCT,
pa3BUTHE,  HACIEACTBEHHOCTb,  HW3MEHUYUBOCTb,
pa3apaKuMoCTh,  DHEPro3aBUCUMOCTb,  YPOBHH
OpraHu3aiuy Xu3Hu (buocucrem). XapakTepu3oBaTh
INPUHIUIBI OPraHU3alMM OUOCUCTEM: OTKPBITOCTb,
BBICOKast YIOPSIOYEHHOCTb, caMOperyJsius,

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c292
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uepapxuuHocTh.  Ilepeuncnars  yHUBEpcajabHbIE
CBOMCTBA XHMBOI'O: €IUHCTBO XMMHYECKOI'O COCTaBa,
pa3ipakuMoCTh, JBH)KEHHE, I'OMEOCTa3, pOCT M
pa3sBUTHE,  HACIEJICTBEHHOCTb,  W3MEHYMBOCTb,
HBOJIOLMA  (IIPUCIOCOOTIEHNE K  H3MEHSIOIIHUMCS
ycioBusiM).  [lpuBoauTe  mpuMepsl  OMOCUCTEM
pa3HOro YpOBHS OpraHu3allid U CPaBHMUBAThH
IIPOSIBJIEHUS] CBOMCTB JKMBOI'O HAa Pa3HBIX YpPOBHSX.
XapaxkTepus3oBarb OCHOBHBIE IIPOLIECCHI,
npoTekaromue B OuocucreMax: OOMEH BEILECTB U
IpeBpallieHe  SHEpruH, CaMOBOCIPOU3BEJCHHE,
camoperyssiuus, passurue. CoOmromaTe mpaBuia
Oepe’KHOr0 OTHOLLEHMSI K KUBOU MPUPOAE

XMMHYECKUUA COCTaB U
CTPOEHUE KIIETKU

PackpbiBaTh colepkaHME€ TEPMUHOB M IOHSTHI:
3JIEMEHTHI-OMOTeHBI, MaKpO3JIEMEHTHI,
MHUKPODJIEMEHTBHIL; MUHEPAIILHBIE BELIECTBA,
MOJIEKYJIa BOJABI KakK JAWIIONb, BOAOPOJHBIE CBS3H;
ruApoQmIbHbBIE W TUAPOPOOHBIE  BEIECTBA.
Jloka3pIBaTh €JUHCTBO 3JIEMEHTHOTO COCTaBa Kak
OIHO W3 CBOHCTB  JKHBOTO. Pacnpenenars
XUMHUYECKHE 3JIEMEHTHI 110 TpyHnaM B 3aBUCHMOCTH
OT  KOJIMYECTBEHHOTO  IPEACTAaBUTEIbCTBA B
OpraHM3Me; XapaKTepU30BaTh pOJIb  OTIEJIBHBIX
AJIIEMEHTOB. BBIIBIATH CBS3b MEXKAY COCTaBOM,
CTPOECHUEMMOJIEKYJIBl XUMUYECKOTO COEAVHEHMS U
ero pyHKUUSMH B KjeTke. PackpbIiBaTh copepikaHue
TEPMHUHOB U TOHATUMN:0€NIKH, MOJIMMEPbI, MOHOMEPHI,
AMUHOKHUCJIOTBLIENTUIHAS ~ CBSA3b,  IOJIMIIENITHU],
JeHaTypanus. XapakTepu3oBaTh OENKM Kak Kiacc
OpPraHUYECKUX COEIUHEHUH; Kiaccu(uUupoBaTh HX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292



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

no CTpoeHHuo (rnolynsipHble U (HUOPHILIISPHBIC
OCJIKHM), TIEPEUUCIIATh M XapaKTEePU30BaTh (YHKIIUH
O0enkoB. PackpblBaTh cojep)kaHUE TEPMHUHOB U
MOHTHI: JepPMEHTHI, aKTUBHBIA LIEHTP, CyOCTpaTHas
crenuPUIHOCTh, KOGEPMEHTHI, OCIIKHU-aKTUBATOPBI U
OeNKU-UHTHOUTOPEI. Yka3bIBaTh OTIIMYUS
(GepMEHTOB OT HEOPraHMYECKUX KaTaJU3aTOPOB.
PackpsiBaTh coJiepKaHue TEPMUHOB u
MOHATHUI:yTTIEBOJBI, MOHOCAXapUIbl, JAUCAXAPHIIBL,
noJMcaxapuibl, TIIOKO03a, pubo3a, ae30Kchpubo3a,
caxaposa, JIAaKTO3a, MaJbTO3a, LEJUTI0N03a
(kmeTyaTka),  Kpaxmal,  TJIMKOT€H;  JIMIHUJBI,
TpurmMnepuasl  (KUpel, Macna), dochoaunusl,
cTepouipl. XapakTepu30BaTh YIICBOIbI, JIUTUIBI KaK
KJIACCOPTaHNYECKUX COCMHEHUIA.
KnaccupummpoBare  yrieBomsl W JHIHAIBL 110
CTPOCHHUIO; TEPEUYHCIATh (YHKIMH YIICBOAOB U
munuaoB. CxeMaTHUeCKH H300pakaThb CTPOCHHE
MOJIEKYJ  YIJIEBOJOB,  JUIHIOB.  PackpwiBaTh
coJiepKaHue TEPMUHOB u
NOHATUI: 1e30KcupruOonykiienHoBas kuciora (JJHK),
pubonykiennoBas kuciora (PHK), nykneorun,
MTOJIMHYKJICOTUIHAS LIETIb (MONMMHYKIEOTHN),
KoMIuieMeHTapHocTh, ¢yHkiun JIHK (xpanenue u
nepefaya HacJeACTBEHHOM WH(GOpMalWn); BUIBI
PHK (uHOopMaloHHas, TPaHCIIOPTHA,
pubocomanwHas);  aaeHosuHTpudpochar (ATD),
MaKpodpruyeckas  CBS3b. XapakTepu3npoBaTh
HYKJICHHOBBIE KHUCJIOTBI KaK XUMHYECKHE
COCIMHEHUS U  HOCHUTEIH  HACIEACTBEHHOU
uHpopmanuu. OTMedaTb OCOOCHHOCTH CTPOCHUS




Mouiekyl HykiienHoBbix kuciot (JJHK, PHK) u ATO.
CxemaTnuecku M300pakaTh CTPOCHHE HYKJICOTH/IOB,
MOJIEKYJT HYKJICMHOBBIX KUCIOT, AT®

Kuznu CACATCIIBHOCTD
KJICTKHN

PackpsiBaTh colep:kaHME TEPMMHOB M IIOHATHUM:
OOMEH  BElEeCTB U  NpPEBpallCHHE  SHEPIUH
(MeTabonu3M), aCCUMIIIALINS, TIACTHYECKUN OOMEH,
JUCCUMUIIALIA, SHEPreTUUeCKui o0OMeH,
(boTOCHHTE3, dhoTomnus, dhochopmmmpoBanue,
HNEPEeHOCYUK HPOTOHOB, XeMOcHHTe3. OIuchIBaTh
($OoTOCUHTE3, IPOLECCHI, IPOTEKAIOIINE B CBETOBOU U
TEMHOBOM (paze. BBISBIATH MPUYMHHO-CIICICTBCHHBIE
CBA3M MEXAY IIOIVIOIIEHUEM COJHEYHON 3SHEpPIruu
xjopopuuioMm W cuHTE30M  Moiiekyn ~ ATO.
CpaBHMBaTh  HCXOJAHBIE  BELIECTBA, KOHEYHbBIE
IIPOAYKTHI M YCIOBHS IPOTEKAHMSI pEaKLIUI CBETOBOMU
u TeMHOBOH (a3l  ¢doTtocuHTeza; CpaBHUBATH
¢dorocunTe3 M xemocuHTe3. OIEHHMBAaTh 3HAYEHUE
¢doTOCHHTE3a U XEMOCUHTE3a JUIsl KU3HU Ha 3eMmie.
PackpsIBaTh conep:kaHME TEPMHHOB M TOHATHM:
BUPYC, BUPYCOJOTHS, Karcui, Oakrepuodar, BUpyc
umMmyHonepuirta dvenoseka (BUY), onkoreHHbie
BUPYCHI. XapakTepu3oBarb BHUPYCHI KaK
HEKJIETOUHYI0()OpMY KU3HH; 0COOEHHOCTH CTPOCHHUS
U OKU3HEAEATEIbHOCTH  BHpYycoB.  OmuChIBaTh
KU3HEHHbI LUKJI BHUPYCOB HMMYHOJE(DUIUTA
4esl0BEeKa; pa3nnuaTh Ha pucyHkax BTM ((Bupyc
TabadyHoI MO3auKH), OaxTepuodar, BUY.
O06ocHOBBIBaTh M COOMIOAATh MEpPHI MPO(PUIAKTUKU
pacrpocTpaHeHUsI BUPYCHBIX 3aboseBaHui
(pecniupaTopHble, KEJyIOYHOKHUILIECYHbIE, KIEHIEBON

bu6nuoreka [IOK
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sanedamut, BUY-undexuns)

PasmHoxeHne n
VHIUBUAYAIBHOE
pPa3BUTHE OPTraHU3MOB

PackpeiBathb colepKaHue TEPMHHOB u
MMOHATUI :KJIETOUYHbBIN LIUKJI, unTepdasa,
peayIUITMKALMA, XPOMOCOMA, KAPUOTHII, TAIJIOUIHBIMH,
JTUTUTOUJHBIA  XPOMOCOMHBIM HAa0Op, XPOMATH/IBI,
MHUTO3 €ro craauu: npodasza, Mmeradasa, aHadasa,
tenodasza. OnuChIBaTh JKU3HEHHBIH LHUKI KIETKH;
MEPEUUCIATh M XapaKTepu3oBaTb  MEPHOJIbI
KJIETOYHOTO IIMKJIA, CPaBHUBATh MX MEXAYy COOO.
OmnuceiBaTh  CTPOCHHE XPOMOCOM, KAapUOTHIIOB
OpPTaHW3MOB, CPaBHUBATh XPOMOCOMHBIC HAOOPHI
kieTok. CpaBHMBATh CTaAUM MUTO3a. PaznmuuaTte Ha
MHKpONpenapaTax M pHUCYHKax CTaJdd MUTO3a.
PackpeiBaTh ~ OMOJIOTMYECKHMH  CMBICT  MHUTO3a.
PackpsiBath coJiepKaHue TEPMHHOB u
MOHSATUN:PA3MHOKEHUE, KJIOH, TIOJIOBbIE KIIETKH
(rameTsl), SIMIEKIEeTKa, CHEPMAaTO30MJ, 3UIOTa,
JIEIEHWE  HAJIBOE,  IMOYKOBAHWE,  CHOPYJISALHS,
dbparmenranus, BEr€TaTUBHOE pPa3MHOXEHHUE,
CEMEHHOE  pa3MHOXEHHE, ONbUICHUE, JIBOMHOE
OIJIOZIOTBOPEHUE, TOJIOBBIE JKEJIE3bl, CEMECHHUKH,
SIMYHUKH, OIIOIOTBOPEHHE (HapyxHoOe,
BHYTpeHHee). PackpbiBaTh cojiepkaHUE TEPMUHOB U
MOHATUI:ME03, KOHBIOTALIUSI XPOMOCOM, MEPEKPECT
(KpoccHHTOBEP) XpOMOCOM, raMeTBhl.
XapakTepus3oBaTh Meno3 Kak crnocob
KJIETOYHOTOJICJICHUS; ONTUCHIBATh MEM03 MO CTAJMsIM;
CpaBHMBATh CTaJMU MeKo3a U MUTO3a. Paznnuate Ha
PUCYHKaAX CTaauu MeN03a; packpeIBaTh
OWoJorMueckoe 3HaueHue Meios3a. PackpwiBath

bu6mmoteka [IOK
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COJIep’)KaHUE TEPMUHOB M IOHSTUH: TI'aMETOIEHE3,
CIiepMaTOreHe3, OOreHe3, CIIEPMAaTO30U]], aKpocoMa,
AWLEKIIEeTKA, MOJIApHbIE Tenbla. XapakTepu3oBaThb
O0COOEHHOCTH TraMeToreHe3a y JKHMBOTHBIX U €ro
CTaJUH; IOJIOBbIE KJETKH >KMBOTHBIX M OIUCHIBATh
npouecc ux pa3Butus. CpaBHUBATh CIIEPMATOI€HES U
OOI'€HE3. OnuceiBath OILIOIOTBOPEHHUE,
Ouonoruueckoe 3HauYeHUe OILJIOIOTBOPEHUSL.
PackpeIBaTh colep:kaHME TEPMMHOB M IIOHATHUM:
OHTOr€He3, SMOpUOreHe3, 3HUrora, JIpoOJieHHe,
OmacToMepsl, Mopyna, Onactyna, OIacToIelNb,
racrpyia, Helpyna, OpraHoreHes;
3apOJBIIIEBBICTUCTKH:  3KTOAEpPMa,  MeE30/epMa,
SHTOJEPMA; MOCTIMOPUOHAIBHOE PA3BUTHE: IPSIMOE
u HETpsIMOe (TMuyuHOYHOE); MeTraMmop o3,
Meracropa, MHMKpPOCIOpa,  IbUIBLIEBOE  3€pHO,
CIIEpMUH, 3apOABIILIEBbIN MEIIOK, JIBOMHOE
OIIOIOTBOPEHUE. Onpenenars JTarnbl
AMOPHOHAILHOTO PAa3BUTUSL XOPJOBBIX HA CXeMaxX U
IpernapaTax U OIMUCHIBATh MPOLECCHI, TPOUCXOIAIINE
Ha  KaxaoM oJrane. CpaBHHBAaTh  NEPHOIBI
OHTOTEHE3a; TpPsAMOEe M HempsaMoe (JIMYUHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE, 3aPOIBIIIN YeJIOBEKa
U Jpyrux XopAoBbiX. OOBSICHATH OHOJIOTHYECKOE
3HaYeHHE pa3BUTHUS c MeTamopdo30M;
OTpULIATENIbHOE BIIMSHUE QJKOTOJis, HUKOTHHA U
JOpYTUX TEpaTOreHHbIX (H)aKTOPOB Ha pa3BUTHE
3apojplma yesnoBeka. OnuchIBaTh MPOLECC TBOMHOIO
OIUIOIOTBOPEHUS y IIBETKOBBIX PACTEHUN

HaciencTBeHHOCTE U

1.5

PackpeiBath comepkaHue TEPMUHOB U MTOHATHI: T'EH,

but6mmoreka [IOK




N3MCHYHUBOCTD
OpraHnu3mMoB

TE€HOM, T€HOTHII, ()EHOTHUII, XPOMOCOMBI, AJIJICIIbHBIC
reHbl  (aUienu),  TOMO3WIOTa,  T'eTEpO3UToTa,
JOMUHAHTHBIA  TpH3HAaK  (T€H), PEICCCUBHBIN
Npu3HaK (TeH), yucTas JuHus, ruopu. [lepeuucsaTs

u XapaKkTEepU30BaTh METO/bI TE€HETUKHU:
TUOPUIO0IOTHYECKHIA, LHUTOT€HETHYECKHU,
MOJIEKYJIIPHOT€HETUYECKHUI; JIOMUHAHTHBIE u

pelieCCUBHbIE TPU3HAKKM PACTEHUM U IKUBOTHBIX.
Ilonb30BaTbCsl TEHETUYECKOW TEPMHMHOJOTHEH U
CUMBOJIMKOM JUISl 3allMCH TE€HOTUIIMYECKUX CXEM
CKpeluBaHus. PackpbIBaTh coaepkaHne TEPMUHOB U
MOHITHI:MOHOTUOPUTHOE CKpelLIMBaHUE,
dbeHoTUIIMYECKHE  TPYMNbl, THOPUAOIOTHYECKUN
METOJl, YHUCTbIE JIMHUHU, JOMMHHMpPOBaHHE TI'€HOB
(momHOE, HEMOJIHOE), paCHICTUICHHE B TIOTOMCTBE.
OnuceiBath METOJUKY MIPOBEICHUS I.
MeHeneMonbITOB 10  U3YYEHHI0 HACIEeI0BaHUs
OIHOM mapbl MNPHU3HAKOB Yy ToOpoXa IIOCEBHOTO.
PackpbiBaTh coliepkaHHE 3aKOHOB €IMHOO0Opa3us
ruOpUIOB  TEpBOr0  TOKOJEHHUS U 3aKOHa
pacuierieHust. OOBICHATh TUIOTE3Y YUCTOTHI TaMeT.
3anuchIBaTh CXEMbl MOHOTHUOPHUIHOTO CKpEIIMBaHMUs,
OOBSACHATH €ro LMTOJIOTMYECKHE OCHOBBI U pelliaTh
TreHeTHYEeCKHe 3a/1a4uu Ha MOHOTHOpHUIHOE
ckpemyBaHue. PackpbiBaTh cojiep:kaHue TEPMUHOB U
MOHSTHUM: CLEIUICHHOE HaceJ0BaHue IPU3HAKOB,
peKOMOMHALMs ~ TE€HOB, TEHETHYECKHE  KapThl
XpomMocoMm, Mopraujga. Ha3piBaTb  OCHOBHBIE
MI0JIOXKEHHUS XPOMOCOMHOM TEOpun
HaciaeacrBeHHocTy  T.  Moprana;  packpsIBaTh
coxepxanue pabotel T. Moprana mo cuerieHHOMY

https://m.edsoo.ru/7f41c292
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HACJICNOBAHUI0 TIE€HOB M IIPUYMHBI HAPYIICHMS
CUCIUICHHs MEXJy TIeHaMH. 3allChiBaThb CXEMBbI
CKpEIIMBAHMUS IIPU CLCIUVICHHOM HacleOBaHUH,
OOBSICHATh ~ NPUYMHBI ~ PEKOMOMHALIMM  TEHOB,
ONPEACIIATh YUCIIO IPYII CLEIJICHUs T€HOB; peIlaTh
TEHETUYECKUE 3a7]a4l Ha CLEIUICHHOE HACIIEJOBaHUE.
PackpsiBaTh colep:kaHUME TEPMMHOB M IIOHATHUM:
XPOMOCOMHBIH ~ Habop,  ayTOCOMBI,  IIOJIOBbIE
XPOMOCOMBI, TOMOTaMETHBIN I10J1, I'€TepOraMeTHBIN
I10JI, CLIEIUIEHHOE € II0JIOM HACJIEI0BAaHUE IPU3HAKOB.
OOBACHATH LIUTOJIOTHYECKHE OCHOBBI XPOMOCOMHOI'O
MEXaHM3Ma ONpPENENICHHs II0Jla Yy pa3iIdu4HbIX
OpraHuU3MOB. CpaBHuBarb 3aKOHOMEPHOCTHU
HAaCJEeI0BAHUS IIPU3HAKOB, CLEIUICHHBIX H  HE
CLEIUICHHBIX CIIOJIOM. Pemare reHernueckue 3agadu
Ha HAaCJIEI0BAHKE CLEIUICHHBIX C I10JIOM IPU3HAKOB.
PackpeiBath coxepxkaHue TEPMUHOB M IOHATHUM:
KApPUOTUIl YEJIOBEKa, LMUTOINCHETUYECKUNH METOL,

reHeaIOTMIeCKHi MCTOM, POAOCIOBHEIC,
6HH3HCLIOBLII>1 MCTOA, HACICACTBCHHBIC 00JIe3HH:
(MOHOFeHHLIe, C HacJIeICTBEHHOM

IPEPACIONI0KEHHOCTBIO, XPOMOCOMHBIE), MEIUKO-
FeHeTHUYeCKOe KOHCYyJIbTUpOBaHue. I[lepeuncnsrs
OCOOCHHOCTHM  M3YYEHHUsS TIEHETHUKHU  YeJOBEKa;
NPUBOJIUTH MNPUMEPHl HACIEACTBEHHBIX O0Jie3HEH
YEJI0BEKA, XapaKkTepu30BaTh METO/IbI ux
npopMIaKTUKK; OOOCHOBBIBATh 3HAUEHHE MEIMKO-
TEHETHUUYECKOTO KOHCYJIbTUPOBaHUA. BBIABIATE U
CpaBHUBaTh MEXIy CcO0OM  JOMHHAHTHBIE U
pelieccuBHbIE TNpU3HAKK 4YenoBeka. CocTaBiATh U
AHAJIN3UPOBATh POJOCIOBHBIEC YEIIOBEKA




Cenexuus opraHu3MoB.
OCHOBEI
OHMOTEXHOJIOTHHI

PackpsiBaTh colep:kaHME TEPMMHOB M IIOHATHUM:
CEJIEKIIMS, COpPT, IMOpPOAA, IUTaMM, JOMECTHUKALMs,
WIA OJIOMALIHMBAHUE, LEHTPbl MHOrooOpasus u
IIPOUCXOXKACHHUS KYJBTYPHBIX  PacTeHUU U
KUBOTHBIX, TIMOpUIU3alMsl, HCKYCCTBEHHBIHOTOOD.
Ha3piBaTh M CpaBHMBAaThb OCHOBHBIE STallbIpa3BUTHUS
cenekuuu. W3narate yuenue H. WM. BasumioBa o
LEHTPax IPOUCXOXKACHUS KYJIbTYPHBIX pPAaCTEHUN;
pa3iauyaTh LEHTPbl Ha KapTe MHUpa, CBSI3bIBATHUX
MECTOIIOJIOKEHHE C oyaramu
BO3HHUKHOBEHUSAPEBHEUIIINX LMBUJIN3ALUH.
CpaBHUBaTh cOpTa KYJIbTYPHBIX PacTEHHUH, MOPOIbI
JOMAIIHUX JKUBOTHBIX U MX JUKUXIPEIKOB.
OueHuBaTh pojib  CENEKUUMUM B  00ecredyeHUu
IIPOJIOBOJILCTBEHHON O€30MacCHOCTH YeJIOBEYECTBA.

PackpsIBath COoZlepIKaHue TEPMUHOB 51
MOHSATUN:UCKYCCTBEHHBIM OTOOP, MacCOBBI OTOOp,
WHIUBUTyaJIbHBIN ot0op, JKCTEPHED,
ONU3KOPOJICTBEHHOE CKpEIIMBAHHWE, YHUCTasl JIMHUSA,
reTepos3muc, HEPOJCTBEHHOE CKpELIMBAHUE,
HCKYCCTBEHHBIN MyTareHes, MOJTUTIOUIBL.

CpaBHuBath  (OpMBI  HCKYCCTBEHHOIO  OTOOpa
(MaccoBoro u MHIUBUAYAIBHOTO), BU/IBI
rubpuan3anuu (OJIM3KOPOACTBEHHON U OT/IAJICHHON),
CrocoObl TOJMy4YeHUs MoJaumIonaoB. IlpuBoauTtsb
IPUMEPBl  JTOCTMXKEHUM  CEJIEKIUM  PacTeHUul |
JKUBOTHBIX. PackpeIBaTh coznep)kaHWE€ TEPMUHOB U
MOHATUI:0MOTEXHONOT U, KJIETOYHAs WHXKEHEpHUs,
TCHHAsIMH)KEHEpHs], KJIOHUPOBAaHUE, TPAHCTEHHBIE
OpraHU3MBbl, I'MO (reHeTHYECKH
MOAUGUIIMPOBAHHBIE OPraHU3MbI). XapaKTepru30BaTh

bu6nuoreka [IOK
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OMOTEXHOJOTHI0O  KaKk  OTpacib  IPOU3BOACTBA,
OCHOBHBIC JIOCTM)KEHHUSI OMOTEXHOJIOTMH B 00JacTH
IPOMBIIIJICHHOCTH,  CEJIbCKOI'O  XO3fAHCTBA U
MenuuuHbl.  Ilepeuncnsitb UM XapakTepu30BaTh
OCHOBHBIEMETO/IbI U JIOCTUXKEHHUS OHOMHKEHEPHH.
OO6cyxaaTh 5KOJOTHMYECKHE U ITHUECKUE ACTIEKTHI
HEKOTOPBIX UCCIIEIOBaHUM B obnactu
OMOTEXHONOTMH (KJIOHUPOBAHUS, HCKYCCTBEHHOI'O
OIUIOIOTBOPEHUS,  HAIPABJIEHHOTO  W3MEHEHHUS
I€HOMa U CO3[JaHMsl TPAHCTEHHBIX OPraHU3MOB)

8 | PezepBHOe Bpems

bubnnoreka IIOK
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME
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11 KUIIACC

Ne
n/n

Haumenosanue
pa3aeyioB U TeM
NMPorpamMmbl

KoaudecTBO 9acoB

Bcero

KonTtp.
padoThI

IIpakr.
padoThI

Ilnanupyembie 00pa3oBaTesibHbIE Pe3yJIbTATHI
U3y4eHus pa3iesa (JIMYHOCTHbBIE,
MeTanpeaMeTHbIe, IpeMeTHbIe)

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

DBOITIOIIMOHHAS
ouoJiorus

PackpeiBath coaepkaHUE€ TEPMHHOB U TMOHSITHMA:
ABOJTIOIUSA, TIEPEXOaHbIE (HOPMBI, (HUIOTCHETHYECCKUE
pANbl, BUIBI-DPHACMHUKH, BUJBI-PEIIUKTHI, 3aKOH
3apOJIBIIIEBOTO CXOJICTBA, OMOTCHETUYECKHI 3aKOH,
TOMOJIOTHYHBIE u aQHAJIOTUIHBIC OpraHsbl,
pyIUMEHTAapHbIE OpraHbl, araBU3Mbl. llepeuncnsaTeh
OCHOBHBIE ATallbl Pa3BUTHUS DBOJIIOIIMOHHONW TEOPHHU.
XapakTepuszoBaTh CBUJICTEJILCTBA SBOJIIOLINH:
MAJICOHTOJIOTHYCCKHUE, ouoreorpaduyeckue,
HMOPHOIIOTUYECKUE, CPABHUTEIHLHO aHATOMHUYECKHE,
MOJIEKYJISIPHO OMOXHMMHYECKHE. [IpuBoauTh
MIpUMEPHI MEePEXOJIHBIX dbopm OpraHU3MOB,
(UITOTEeHETUUECKUX PAIOB. [TpuBoauTH
(GOpMYTUPOBKM  3aKOHOB  OHMOTEHETHYECKOTOo |
3apOJIBIIIEBOTO CXO/ICTBA.

PackpeiBath coaepkaHME€ TEPMHHOB W TMOHSTHMA:
CHUCTEMAaTHKa, €CTECTBEHHbII M HMCKYCCTBEHHBII
0oTOOp. XapakTepru3oBaTh OCHOBHBIE IBOJIIOIMOHHBIC
UJeu, KOHUEMINUN U TEOPHUH; CPAaBHUBAThH B3IJIsA/IbIHA
Bun u sBomonuto K. Jlunnes, X.b. Jlamapka, Y.
Hapsuna. OrnenuBath Bkiaa JIuHHes B pa3BUTHE
CUCTEMAaTUKH M OOBSICHATH MPHUHIMIBI OHMHAPHOU
HOMEHKJIaTypbl. XapaKTepH30BaTh COJACpXKAHUE U
3gadyeHue oHBoirronuoHHod koHuemmmn K. B
Jlamapka. OueHHUBaTh €CTECTBEHHO-HAy4YHbIE U
COITMAJIbHO-9KOHOMUYECKHE MPEANOCHUIKU

bu6nuoreka [IOK
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BO3HUKHOBEHMS 3BOJIIOLMOHHOM Teopuun Y. [lapBuHa.
PackpeiBaTh cozepkaHue HBOIIOLMOHHON Teopuun Y.
HapBuHa; CPaBHUBATH  HEONPENENEHHYID U
ONpPENENEHHYI0 HM3MEHUYMBOCTh, €CTECTBEHHBIH U
HUCKYCCTBEHHBIM  0TOOp, ¢opMbl  OOpBHOBI  3a
CYILLIECTBOBaHHUE. OnuceIBaTh MOJIOXKEHUS
cuHteTnyeckod Teopun sBomouuu  (CTD) wu
00BSICHATH €€ 3HaueHue AJig Ouonoruu. PackpeiBaTh
COJIEpKAaHUE TEPMUHOB U TIOHITHI: MUKPOIBOJIIOIHS,
BUJ, KpUTEPUU BUJA, apea, MOMysauus, reHo(oH,
MyTallly, KOMOMHAIIUY T€HOB. XapaKTepHU30BaTh BU]I
KaK OCHOBHYIO CHCTEMATHUYECKYIO €AUHULY U
LEJIOCTHYI0O OWOJIOTUYECKYI0 CHUCTeMy. Briaensars
KpUTEpUHU BUJIA (Mopdomorndyeckui,
($U3HOTOTUYECKHH, OMOXUMUYECKUN, TeHETUUECKUH,
DKOJIOTMYECKUH, Teorpaduyeckuil) M IPUMEHATH
KpUTEPUU JUIsl OMHCAHUST KOHKPETHBIX BHJIOB.
XapakTtepu3oBaTh MONYJALMI KakK CTPYKTYPHYIO
€AVHUIY BUAA U 3BOTIOLMU. ONHUCHIBATH MOIYIISIUIO
[0 OCHOBHBIM IIOKa3aTelsIM: COCTaB, CTPYKTypa.
PackpbiBaTh colepkaHHME TEPMHHOB M TOHSTHI:

KOMOMHaATHUBHAs U3MEHYHNBOCTD, MyTaluu,
MyTaIII/IOHHI)II\/’I mpouecc, MNOMyJIIIUOHHBIC BOJIHEIL,
npeiid TE€HOB, HU30JIALHNA, MUTpaLH.
XapakTepru3oBaTh 3JIEMEHTapHbIE bakTopbl

HBOJTIOIMA: MYTaIlMOHHBIN MpoIecc, KOMOMHATHBHAS
W3MEHUYUBOCTh, TOMYSIMOHHBIE BOJHBI, Apehd
TEHOB, H3OJAIUs, MUTpalusi. YCTaHABJIMBAThH
MPUYMHHO CIICJICTBEHHBIE CBA3H MEXKIY MEXaHU3MOM
n PE3YyIbTATOM I[GIZCTBHH ABWIXKYIIUX CHUJI
(3meMeHTapHBIX (AaKTOPOB) IBOJIOIUU. PackpwiBaTh




COJIepKaHUE TEPMUHOB U MOHSTHUI: MaKPOIBOJIIOIHS,
¢dunorenes, OMOJOTMYECKHI Mporpecc M perpecc,
apomopho3, uavoamanrtanus, o0Iias JIereHepaus,
aJanTUBHAs paauvanus. XapakTepu3oBaTb (HOpMbI

HBOJIIOLIMH. BrisBisaTh apoMop(ho3bl u
nauoagamnTanumn y paCTeHI/Iﬁ n KHUBOTHBIX.
CpaBHuBaTh OMOJIOTHYECKUI nporpecc 51
OMOJTOTUUECKHI perpecc, apomopho3,

WIMO0AIANTAIIMIO U OOIIYyI0 JereHepamuio. BBt
B3aMMOCBS3M MEXIy MYTSIMH U HaIlpaBJICHUSIMU
HBOJIIOLIMU Y PACTEHU U )KHUBOTHBIX

Bos3aukHOBeHUE U
pa3BUTHE )KU3HU HA
3emite

0.5

PackpeiBaTh conep:kaHME TEPMHMHOB M IIOHATHM:
KpealnoHn3M, aOuOTreHe3, BUTAIN3M, MaHCIIEPMHUS,
OWoII033, KoalepBaThl, MPOOHMOHTHI, CHUMOHOTCHE3.
XapakTepu3oBaTh METOJIbI U3YYEHHS] HCTOPUUECKOTO
npouioro 3eminu. llepedncnsaTe OCHOBHBIE 3Tallbl
XUMHUYECKON nOMonorundyeckor 3Boironuu. Mznarate
COJIEp)KaHWE THUIIOTE3 W TEOPUN BO3HUKHOBEHUS
KU3HU Ha 3emiie (kpearmoHu3Mma,
CaMOTIPOM3BOJIBHOTO  3apOKJI€HUsI (CIIOHTAHHOTIO),
naHcnepmuu, runore3sl PHK-mwupa). OnuceiBath
skcriepuMmeHTel C. Mwmepa u I Opu 1o
MOJIYYEHHIO OpraHUYeCcKUX BEILIECTB u3
HEOPraHMYECKUX MyTéM aOMOTeHHOTO CHHTE3a.
PackpbiBaTh cosiepkaHuE TEPMUHOB U TIOHSITHI: J0H,
9pa, mepuon, apoMopdo3bl, HAMOAMANTAIINN. 3HATH
MIOCJIEIOBATEIbHOCTh  DOHOB:  KaTapxeW, apxew,
MPOTEPO30H, (hanepo3oii; ap: apxeiickas,
MPOTEPO30MCKas,  MaJeo30iCKasi,  Me3030MCKasd,
KalHO30MCKasl; MEpUOJIOB: KEMOPUICKUH,

bubmmoreka [IOK
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OpPIOBUKCKHUH, CUIIypUHCKUH, JICBOHCKHIA,
KaMEHHOYTOJIbHBIN, MEPMCKUM, TPUACOBBINA, FOPCKUM,
MEJIOBOIA, MaJeOreHOBLIN Hu HEOT'€HOBBIM,
AQHTPOIIOIEHOBBIM.  XapakTepus3oBaTb  OCHOBHBIE
COOBITHSI B Pa3BUTHUH OPTraHUYECKOTO MHpa IO 3paM U
MepuoiaM T'€0J0TUYECKON UCTOPUU; TAIIbl PA3BUTHS
pPacCTUTENBHOTO U KUBOTHOTO MHpa. Beinenutsb
TJIaBHBIE apoMOp(O3bl pacTeHHd U IKUBOTHBIX.
CpaBHuBaTh  Mexay coOOW  mpeacTaBUTENEH
CHUCTEMAaTUYECKUX TPYII OpPraHU3MOB, BBIABIISTH
YepThl YCIOXKHEHHS U MPHUCIOCOOJICHHOCTH K
yCIOBHSIM  KU3HM  PackpblBath  conaepxkaHue
TEPMUHOB U MOHSTHI:aHTPOIIOJIOT U, aHTPOIIOI'€HES,
YEJI0OBEK pasymubIii(Homo sapiens),
MPSIMOXOXKJIEHUE, BTOpasi CHUTHajlbHasg CHUCTEMA.
[lepeuncnarsp 3a/1auun aAHTPOIIOJIOTUH,
ATANBICTAHOBIICHUS] W Pa3BUTHUS TPEACTaBICHUN O
MPOUCXOXKICHUH 4YenoBeKka. M3maratb OCHOBHBIE
nonoxenus teopun Y. JlapBuHa, KpPUTHYECKH
OIICHUBATh HEHAYYHYIOUH(POPMAIUIO 0
MPOUCXOKICHUH YEJIOBEKAa. 3HATh CUCTEMATUUYECKOE
nojoxkeHre Bupa HOmMO sapiens, mepeducisars ero
Mop(}oIoro-aHaTOMUYECKHE  MPU3HAKK  Pa3HOIo
ypoBHs (THT, KJIacc, OTPSA W Jp.). YCTaHABIMBATh
YepThl CXOJICTBA U PA3TUUYMITYEIIOBEKA M KUBOTHBIX.
OOBSCHATH W OIICHUBATh 3HAYECHNE HAYYHBIX 3HAHUI
0 MPOUCXOXKJACHUM YeJIOBEKa ISl TOHUMaHUs MecTa
M poJaM uejoBeKa B mpupoae. PackpeiBaTh
Collep’)KaHWe TEPMHHOB M TIOHATUH:  (haKTOpHI
AHTPOIIOreHe3a, TPYIOBOE COTPYAHUYECTBO, pEUb,
opyauiitHas JIeSATEIbHOCTb, noJuMophu3m.




XapakTepu3oBaTh JBWXKYyIIME CHIBL  ((akTopbl)
aHTpOIIOTeHe3a: OUOJIOTMYECKUE M COLMANIbHBIE,
CpaBHUBATb UX MEXy cO00ii

Opranusmsl 1
OKpYyXKaroIas cpesa

PackpeiBath coaep:kaHuE TEPMHHOB W TMOHSATHMA:
HKOJIOTHS, TOJIEBbIE HAONIONEHUS, AKCIEPUMEHTHI,
MOHMTOPHMHI OKPYXAIOLIEH Cpelbl, MOJIEIMPOBaHUE,
DKOJIOTHYECKOE  MUpoBO33peHue.  llepeunciars
3aJa4d JKOJIOTMH, €€ pa3lieibl HUCBA3U C APYTUMU
HayKaMH. XapaKTepHU30BaTh METOMBI 3KOJOTMYECKUX
uccaen0BaHui. PackpbiBaTh colep:kaHue TEPMHUHOB
U [OoHATHI:cpena  oOWTaHuUs,  SKOJIOIMYECKHE
(dakTopsl, OMOJIOrNYeCKUit ONTHMYM,
OrpaHMuYMBAOIMK  (IuMuUTUpYyrOM)  daxTop.
XapakTepu3oBaTh  YCIOBHS ~ cpell  OOUTaHMA
OpPraHU3MOB; KJIacCU(UIIMPOBATh U XapaKT€PU30BaTh
IKOJIOTHUECKHE (bakTopsI: abuoTuyeckue,
OuoTHueckMe M aHTponoreHHble.  OIUCBHIBAaTh
JIENCTBUE SKOJOTUYECKUX (PAKTOPOBHA OPraHU3MBI.
Xapaktepu3oBaTh ~ OCOOCHHOCTH  CTPOCHHS U
YKU3ZHEJEATENIbHOCTH PACTEHUN U KUBOTHBIXPA3HbIX
cpen obutanus PackpbiBaTh copepKaHHE TEPMHHOB
u MOHSTHMN: abuoTuyeckue (baxTopsl,
¢doroneproansm, Ouosiornyeckue PUTMBI.
AHanu3upoBaTh JEHCTBHE CBETA, TEMIEPATYPHI,
BJIQ)KHOCTH Ha OPraHHU3Mbl M INPUBOAWUTH IPHUMEPHI
NPUCIIOCOOJICHHOCTH  OpraHu3MoB.  [IpoBoauTh
Ouonorudeckue  HaOmoneHus U oQOpMIIATH
pe3ynbTaThl MPOBENEHHBIX HAOMIOeHUN PackphiBaTh
COJepKAHWE TEPMHUHOB U IOHATHI:O0MOTHYECKUE
(bakTOphl, XUIIIHUYECTBO, TAPA3UTU3M, KOHKYPEHLHS,

bu6nuoreka [IOK
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MyTYyaJlu3M, cuMOno3, KOMMEHCAJIN3M,
HaXJICOHUYECTBO, KBapTHPAHCTBO,aMEHCAJIN3M,
HEUTpaIN3M. XapakTepus3oBaTh OonoTuyeckue
dakToppl M BUABIB3AMMOOTHOIICHUNA  MEXAY
OpraHuM3MaMu; HpPUBOJUTH IPUMEPHl  B3aUMHOMN
IPUCIIOCOONIEHHOCTH  opraHu3MoB.  CpaBHUBAaTh
MEXIy CO00H BUABI OMOTHYECKUXB3aMMOICHCTBHIA
OpraHn3MoB PacKpbIBaTh COAEpKaHWE TEPMHUHOB M
MOHATUM:TIONYJIALMS,  YUCIEHHOCTb,  IUIOTHOCTB,
POXKJIa€MOCTh, CMEPTHOCTb, HPUPOCT, MHUTpaALU,
JUHaMHUKa YUCJIEHHOCTH MONYJISLUH.
XapakTtepu3oBaTb ~ OCHOBHbIE  IIOKazaTeld U
AKOJIOTUYECKYIO CTPYKTYpPY MONYJIALMH; OMUCHIBATh
MEXaHU3MBI PETYISIUN YUCICHHOCTH ONYJISLAN

Coo0mrecTBa 1
3KOJIOTHYECKUE
CUCTEMBI

PackpbiBaTh CoJIepKaHUe TEPMHUHOB u
MOHATUI:OMOIIEHO3,  DKOCHCTEMa, OHMOIreoIleHO3,
BH/IBI-IOMHUHAHTHI, JKOJIOTHYECcKast HHIIIA.

XapakTepu3oBatb OHMOIEHO3 (COOOIECTBO), €ro
BUJIOBYIO, TIPOCTPAaHCTBEHHYIO H  TPOQUIECKYIO
CTpYKTYypbl.  OOBSCHATH  POJb  KOMIIOHEHTOB
OuoleHo3a B MOAJIEP)KAHUU €ro CTPYKTYpbl U
CYIIECTBOBaHMS Ha OMNpPEIECNEHHON TEepPPUTOPHH.
OOBACHATH OMOJOTMYECKHH CMBICT  SPYCHOCTH
WINCTOBOM Mo3auku. CpaBHMBAaTh KOMIIOHEHTHI
OMOIICHO30B, UX BHUAOBYIO, HPOCTPAHCTBEHHYIO U
TPO(UUECKYIOCTPYKTYPHI, CBSI3U MEXTY
opraHu3Mamu PacKpbIBaTh cojiepKaHne TEPMHUHOB U
MOHATHUM: 3IKOCHCTEMa, OMOTeOleH03, MPOIYLEHTHI,
KOHCYMEHTBI, PENYyLEHThbl, TpPO(pUYECKUE YPOBHH,
NUINEBasi LENb U CETh, SKOJIOTMYECKHE MHUPaAMHIB,

but6mmoreka [IOK
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Oouomacca, MpoayKLus, CyKLeccus. XapakTepu30BaTh
cBOiicTBa  3KocucTeMbl (€€  CHOCOOHOCTH K
JUIUTEIIBHOMY  CaMOIOJJIEPKAHUI0, OTHOCHUTEIIBHO
3aMKHYTBI KpPYrOBOPOT BEIIECTB, HEOOXOIUMOCTH
notoka »Hepruu). CpaBHUBaTh MAaCTOMINHBIE U
JNETPUTHBIC THILIEBBIE LIEMH, TPOPHUECKHUE YPOBHU
9KOCUCTEMBbI. Pasznuuarh mnMpamuabl HNPOLYKIHH,
OUpPaMUIbl YUCICHHOCTH W TNHPaMUIbl OMOMACCHI
CocraBmsith nenu u cetu nuranus. llepeuuncnsare

CBOIiCTBa 9KOCHUCTEM: YCTONYHUBOCTH,
camoperysinus, pa3Butue (cykuneccus). OnuchBaTh
MEXaHU3M MOAJEPKAHUS paBHOBECHS B
HKOCHCTEMAX. XapakTepu3oBartb CYKIIECCHH,

BBISBJISITH TPUYMHBI W OOLIME 3aKOHOMEPHOCTHU
CMEHBl  3KocucteM  PackpeiBaTh  conaepxkaHue
TEPMUHOB W TOHATHI: aHTPOIIOI€HHAsI HKOCUCTEMA,

arposKocucTeMa, ypOosKocucTeMa,
OuopazHoobpasue. XapakTepu3oBaTh
arpo’KOCUCTEMBI U YpOOIKOCHCTEMBI, 0COOEHHOCTH
UX  CymiecTBOBaHHMA.  lIpuBoauTe  mpUMeEpbI

AQHTPOTIOTEHHBIX ~ SKOCHCTEM CBOEH  MECTHOCTH,
ONKCBHIBATh WX BHUJIOBOH COCTAaB W CTPYKTYpY.
CpaBHHBAaTh COCTaB M CTPYKTYPY TPHPOJIHBIX
DKOCHCTEM U arpodKOCHCTEM, arpodKOCHCTEM U
ypOosKkocucTeM PackpbIBaTh copepikaHue TEPMHHOB
U TIOHATHH: WEIOCTHOCTh OHOC(Epbl, KPyroBOPOT
BEIIECTB, OWOTCOXMMHUYECKHE IIMKIIBI 3JIEMEHTOB,
30HAJIBHOCTH ~ Omocgepbl, Ouombl.  ONUCHIBATh
KPYrOBOPOT BEILECTB, OMOr€OXMMHUYECKUE ITUKIBI
a3oTa u yriaepona B Ouochepe. OOBACHATH MPUUUHY
30HAJILHOCTH ouocdepsl. [Tepeuncnsath u




XapaKTEepU30BaTh OCHOBHBIE OMOMBI CyIId 3eMIH
PackpbiBaTh colepkaHME€ TEPMUHOB M IOHSTHI:
AQHTPOIIOT€HHbIE U3MEHEHHUS, IKOJIOTUUECKUN KPHU3HC,
rio0ajibHbIE poOJIeMBbI. XapakTepu3oBaTh
ouocdepHyro poisib yeraoBeka. [IpuBOIUTH MpUMEpPHI
AQHTPOTIOTEHHBIX U3MEHEHHH B Ouochepe. OrieHnBaTh
IIOCJICICTBUSL  3arpsiI3HEHHsT  BO3AYIIHOM, BOJHOM
Cpelibl, U3MEHEHUs  KIuMarTa, COKpAILEHUS
ouopazHooOpasus. DopMyIHpOBaTH COOCTBEHHYIO
HNO3ULMI0 110 OTHOUIEHHWIO K TJ00aJbHBIM U
pEruOHaNbHBIM HKOJIOTHUECKUM npobiaemam,
apryMeHTHpOBaTh CBOIO TOUYKY 3peHus. HasbiBaTh
OPUYMHBI TOSBJICHUS MPUPOIAOOXPAHHOUW ATHUKH,
pacKkpbIBaTh 3HAYEHHE Iporpecca AJis MPEeoAOoICHUS
HKOJIOTMYECKOTO Kpu3uca. PackpbiBaTh conaepikaHHe
TEPMHHOB U MOHSITHIA: panuoHaIbHOE
IPUPOIONOIL30BaHNE,  YCTOMYMBOE  pa3BUTHE,
KODBOJIIOLMA.  XapaKkTepu3oBaThb  palMOHAJIBHOE
WCIIOJIb30BaHUE TIPUPOAHBIX PECYPCOB; OCHOBHBIE
II0JIO’KEHUSI KOHUEMNINY YCTONYMBOTO Pa3BUTHUSA

5

PesepBHOE Bpems

bu6mmoreka [IOK
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OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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CIIOCOBbI OIEHKHU JOCTUW/XEHUA YYHAIIUMUCA ITVTAHUPYEMBbIX
PE3YJIBTATOB

CriocoObl  OIEHKHM JOCTIDKEHHS YYaIIMMUCS IUIAHUPYEMBIX PE3yJIbTaTOB pa3pa0OTaHbl B
coorBercTBUM ¢ [looskeHHEM O cHCTEME OICHOK, (opMmax, MOpPSIKE, MEPUOJUYHOCTH TEKYIIETO
KOHTPOJISI U TIPOMEKYTOUHOW aTTECTAllUK M TepeBojie 00ydarommxcs (MPUHITO Ha TeIarornieckom
coBete npoTokosn Ne 1 ot 29.08.2023, npukaz No ot «29» aBrycra 2024 rona).

Kpurtepuu u HOpMbI YCTHOTO OTBETA

Oyenka «5» CTaBUTCS, €CIIU YUCHUK:

o [loka3biBaeT TiTyOOKOE ¥ MOJTHOE 3HAHWE U TIOHHMMaHUE BCEro 00beMa MpOrpaMMHOTO MaTepUaIa;
MOJIHOE TMOHUMAHHE CYIIHOCTH pPAacCMaTPUBAEMbIX IOHATUH, SBJICHHUM M 3aKOHOMEPHOCTEH,
TEOpHUIA, B3aUMOCBA3ECH.

e VYMeeT COCTaBUTH MOJIHBIM M MPAaBUIbHBIA OTBET HA OCHOBE M3YYEHHOTO Marepuana; BBIIACIITH
[JIaBHBIE TIOJIOKEHUSI, CAMOCTOATEIBHO TOJATBEPKIaTh OTBET KOHKPETHBIMU MpPUMEpaMH,
dakTaMu; CaMOCTOSTENILHO U apryMEHTHPOBAHO JeNlaTh aHallu3, 0000111aTh, BHIBOBI.

e VYcTaHaBiIMBAaE€T MEXIpPEIMETHbIE (HAa OCHOBE paHee TNPUOOPETEHHBIX 3HAHUH) U
BHYTPHUIIPEIMETHBIE CBSI3M, TBOPUYECKH TMPUMEHSET TIOJYYCHHbIE 3HAHUS B HE3HAKOMOM
CUTYallUH.

e IlocnenoBarensHO, YETKO, CBSA3HO, OOOCHOBAHHO M 0OE30IMMO0YHO U3JaraeT y4eOHBIN MaTepualt:
JIAe€T OTBET B JIOTMYECKOMW MOCIEAOBATEIILHOCTA C MCIOJIb30BAaHUEM MPHUHATON TEPMUHOJIOTHU;
JieJlaeT COOCTBEHHBIE BBIBOJBI; (POPMHUPYET TOYHOE OIMpEAeNICHUE W HCTOJKOBAHHE OCHOBHBIX
MOHSTHI, 3aKOHOB, TEOPUH; MPU OTBETE HE MOBTOPSIET JOCIOBHO TEKCT yueOHHKA; H3JaraeT
MaTepuain JUTepaTypHBbIM SI3bIKOM; MPABUJIBHO M OOCTOSTENHO OTBEYAET HA JOIMOJHUTEIbHBIE
BOIPOCHI yUUTEIIS.

e (CaMOCTOSTEIIFHO W PaIlMOHATIBLHO WCIIOIB3YET HATJISIHBIE MOCOOMS, CIPAaBOYHBIC MAaTEPHAIIBI,
yU4eOHUK, JOMOJHUTEIBHYIO JUTEPATypy, NEPBOMCTOYHUKU; MPUMEHSET CHCTEMY YCIOBHBIX
0003HaYeHHI1 PU BEJICHUU 3aMKCceid, COMPOBOXKIAIOIIMX OTBET; UCHONIB3YET AJIs I0KA3aTeIbCTBa
BBIBOJIbI U3 HAOJIIOJCHUI U OTIBITOB.

o (CamMOCTOSTENbHO, YBEPEHHO U 0€30MMO0YHO MPUMEHSET IMONTYYCHHbIE 3HAHWS B PEUICHUH
npoOiieM Ha TBOPYECKOM YpPOBHE; MOMyCKaeT He Oojee OJHOTO HeaoueTa, KOTOPBIA JIETKO
UCIPABIsET MO TPeOOBAHUIO YUUTENS; UMEET HEe0oOXOIMMble HaBBIKU pabOTHl ¢ TMpubopamwy,
YepTeKaMH, CXeMaMH M TpapuKamH, COMYTCTBYIOIIMMH OTBETY; 3aIllMCH, COIPOBOXKIAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Oyenka «4» CTaBUTCS, €CJIN YICHUK:

e [loka3biBaeT 3HaHUS BCETO M3YUYEHHOI'O MPOTPAMMHOI0 MaTepuania.

e Jlaer moJHBIN U MPaBUJIBHBIN OTBET HA OCHOBE M3YUYEHHBIX TEOPUM; JOIYCKAET HE3HAYUTEIbHbIE
OIIMOKKA U HEJOYEThl MPU BOCHPOU3BEICHUH W3YYEHHOTO MaTepuasa, ONpeaeseHHs] MOHSTUH,
HETOYHOCTH TMpPH HKCIOJb30BAaHUM HAYYHBIX TEPMUHOB WM B BBIBOJAX U OOOOIIEHUSX W3
HaOJIIOZICHUH 1 OTBITOB; MaTEpPHAN U3JIaraeT B OMpPEACIEHHON JTOTUUECKON MOCIeA0BaTeIbHOCTH,
MPU 3TOM JIOMYCKAeT OJHY HErpyoOyro omuOKy win He Oojiee JIBYX HEIOYETOB U MOXKET HX
WCIIPAaBUTh CAMOCTOSITEIILHO TIPH TPeOOBAaHUM WIIM MPU HEOONBIIONW IMOMOIIHM MPETOoIaBaTens; B
OCHOBHOM YCBOWJI Yy4Y€OHBI MaTepual; TMOJATBEPKIAET OTBET KOHKPETHBIMH IPUMEpPaMHU;
MPaBUJIILHO OTBEUYAET HA JOMOJIHUTEIbHBIE BOIIPOCH YUUTETIS.

e VYMeeT CaMOCTOSITEIbHO BBIJICISTh TJIABHBIC TIOJIOKEHHUS B M3YICHHOM MaTepHalie; Ha OCHOBAHHH
($hakTOB M MPUMEPOB 00001IATh, IETATh BBIBOJIbI, YCTAHABINBATh BHYTPUIIPEAMETHBIC CBSI3U.

e [IpuMmeHsieT TMONyYeHHBbIE 3HAHWUS HA TPAKTHUKE B BHUJIOU3MEHEHHOW CHUTYalluu, COOIIOJaeT
OCHOBHBIE MPaBUJIa KyJIbTYpPhl YCTHON M TUCBMEHHOW PEUH, UCIIONH3YEeT HAyYHbIC TEPMHUHEI.



He oOmamaeT mOCTaTOYHBIM HABBIKOM pPAbOTHI CO CHPABOYHOM JIMTEPATypOH, YUECOHUKOM,
MEePBOMCTOYHUKAMU (TIPABHIIBHO OPUEHTHPYETCS, HO paboTaeT MEJICHHO).
JomyckaeT HerpyOble HapyIIeHHs PaBi 0)OPMIICHUSI TUCbMEHHBIX PaloT.

Oyenka «3» CTaBUTCS, €CIIH YUCHUK:
YcBOUII OCHOBHOE CO/Iep)KaHUE Y4eOHOro MaTepuana, UMeeT MpoOessl B YCBOGHHH MaTepuana,
HE TPENSATCTBYIOIINE JaJbHEHIIEMY YCBOCHHUIO NMPOIPAaMMHOI0 MaTepHualia; MaTepuall U3Jlaraet
HECUCTEeMAaTU3HPOBAaHHO, (parMEHTapHO, HE BCET/1a MOCIIEI0BATEIBHO.
[Toka3bpiBaeT HEAOCTATOUHYIOC(HOPMUPOBAHHOCTH OTIENBHBIX 3HAHUNW M YMEHUH; BBIBOJIBI U
00001IeHUSsT APTYMEHTUPYET c11a00, JOMyCKAeT B HUX OIITHOKH.
Jomnyctun ommOKM M HETOYHOCTH B HMCIOJIb30BAHUU HAYYHONH TEPMHUHOJIOTMH, OMpEeNICHUs
NOHATUI /aj HEJOCTAaTOYHO YETKHE; HE HCIOJb30Bal B KAa4eCTBE JOKA3aTENbCTBA BHIBOABI U
000011eHus 13 HAOIIOICHHA, (PaKTOB, OIBITOB UJIH JOITYCTHII OIIUOKH MTPU UX U3JI0KECHUU.
HcnpiThIBaeT 3aTpyAHEHHUS B TNPUMEHEHHHM 3HAHHUM, HEOOXOIMMBIX Uil pelIeHUs 3aj1ad
Pa3JIMYHBIX THUIIOB, IPU OOBSCHEHUN KOHKPETHBIX SIBJICHHMI HA OCHOBE TEOPHM M 3aKOHOB, HIIH B
MOJTBEPKICHUH KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO IPUMEHEHUS TEOPUH.
OTBeyaeT HEMONHO HAa BONPOCHl yuuTenss (yHmyckas M OCHOBHOE), WJIM BOCIPOU3BOJIUT
CoJIepKaHNe TEKCTa y4yeOHMKA, HO HEJOCTATOYHO MOHUMAET OTJIEJIBHBIC MOJOKEHHS, UMEIOIIHE
Ba)XHOE 3HAYCHHE B 3TOM TEKCTE.
OOHapyXuBaeT HEJOCTATOYHOE MOHMMAHUE OTIENIBbHBIX IOJOXKEHUH MPU BOCHPOU3BEICHUHU
TeKCTa yueOHMKa (3amuceild, TepBOMCTOYHHKOB) MM OTBEYACT HEMOJHO HAa BONPOCHI YUHUTEIS,
JIOITYCKasi OJTHY - JIBE TPYyOBIC OMINOKH.

Oyenxa «2» CTaBUTCS, €CIIM YUEHUK:
He ycBoun u He pacKpbll OCHOBHOE COJIep)KaHKe MaTepuaa; He JiellaeT BHIBOJOB U 0000IIEHUH.
He 3HaeT u He MOHMMAaeT 3HAYUTENLHYIO WJIM OCHOBHYIO YacTh MPOTPAMMHOIO MarepHaia B
mpeJenax MOCTaBIEHHBIX BOIPOCOB WM UMEET ci1abo chopMHUpOBaHHBIC W HEMOJIHbIC 3HAHUS U
HE YMeeT MPUMEHSTh UX K PEIICHHI0 KOHKPETHBIX BOIIPOCOB U 3ajau o 00pasiy.
[Ipu oTBeTe (Ha OOUH BOMPOC) NOMyCKaeT Oojiee ABYX TIpyObIX OMIMOOK, KOTOPHIE HE MOXET
UCIIPABUTH JaKe MPH TOMOIIN YIUTENs.\
He mMokeT OTBETHTH HU Ha OJTUH UX ITOCTABJICHHBIX BOIIPOCOB.
[TonHOCTBIO HE YCBOMI MaTepuall.

Onenka BbINOJHEHUS MPAKTHYeCKUX (J1Ia00paTOPHBIX) padoT

Oyenka «5» CTaBUTCSI, €CITN YICHUK:
[TpaBuiibHO OmNpeAenus LEedb ONbITa M BBIIOJHWI padOTy B MOJHOM 00BEME C COOIIOJEHUEM
HEO0X0IMMOM TIOCIIEIOBATEIIEHOCTH TIPOBEICHHSI OTIHITOB U H3MEPEHU.
CaMmocTosTeNbHO M PAlMOHAIBHO BBIOpaJl W MOATOTOBWJI JUI ONbITA HEOOXOJMMOE
00opyIOBaHWE, BCE OIBITHI TPOBEN B YCIOBHSIX M PEXKHAMAaX, OOECTCUMBAIOMIMX TMOJTYYCHUE
PE3yIBTaTOB M BEIBOJIOB C HAMOOJIBINIEH TOYHOCTHIO.
Hay4yHo rpaMoTHO, JOTrMYHO omMcan HaOMoJeHHs U c)OopMUpOBal BBIBOJBI U3 OMNbITa. B
NPEJCTaBJICHHOM OTYeTe MPaBWIBHO W aKKypaTHO BBITIOJHHII BCE 3aIMCH, TAOJUIBI, PUCYHKH,
YepTeKH, rpaduKh, BEIYUCICHHS U CIIEJIal BEIBOIBI.
[TposiBNseT OpraHM3allMOHHO-TPYIOBBIE YMEHHUs (TIOIJEP’KUBAET YUCTOTY paboyero mecra u
HOPS/IOK Ha CTOJIe, YKOHOMHO HCIIOJIb3YET PACXOJHbIE MATEPUAIIbI).
OKCIIEpUMEHT OCYILECTBIISET IO IUIaHY C YYETOM TEXHMKH O€30MacHOCTH M MpaBUJ pabOThI C
MaTepHajaMHi U 000pYIOBaHUEM.

Oyenka «4» CTaBUTCSI, €CIIM YYSHUK BBIMOJIHNI TPEOOBAHUS K OLEHKE «5», HO:
OnbIT NPOBOAMI B YCIOBHAX, HE 00€CTIEUUBAIONINX JOCTATOYHOW TOYHOCTH U3MEPEHUH.



br10 momyieHo nBa - Tpu HepovYeTa WK 00Jiee OAHOM rpyOoi OITMOKY U OJTHOTO HEJI04YeTa.
DKCHEpUMEHT TMPOBEACH HE TOJHOCTHIO WM B ONUCAHWHM HAOJIONCHUH W3 OMbITa YYCHUK
JIOTTYCTUJT HETOUHOCTH, BBIBOJIBI C/I€JIal HETIOJHBIE.

Oyenka «3» CTaBUTCS, €CIIM YUCHUK:
[TpaBriIbHO OmNpeneNn LEeNb ONbITa; padOTy BBIIOJIHAET IPABUIBLHO HE MEHEE YEM HAIlOJIOBHHY,
OJTHAKO 00bEM BBIIOJIHEHHON YaCTH TaKOB, YTO MO3BOJISET MOIYYUTh PABUIIbHBIE PE3yIbTAaThl U
BBIBOJIbI TI0 OCHOBHBIM, IPUHIIUITHATIBHO BaXKHBIM 3a/1a4aM pabOoThL.\
[Ton6op obGopynoBaHusi, 0OBEKTOB, MaTEpPHUAIOB, a TaKKe PabOTHI MO Hadaldy ONbITA MPOBEN C
MOMOIIBIO YYUTEJNSI; WJIM B XOJ€ IMPOBEACHHUS OIbITAa M M3MEPEHUM OIbITa ObUIM JIOMYIIEHBI
OIIMOKY B OMMMCAHUU HAOIIOACHMA, (DOPMYIUPOBAHUH BHIBOIOB.
OneIT MpOBOAWICA B HEPALMOHAIbHBIX YCIOBHUSAX, UYTO IPHUBENO K IMOJIYYEHHIO PE3YJIbTATOB C
OOJBIICH MOTPEIIHOCTBIO; MM B OTYETE ObUIM JAOMYIICHBI B OOIIEH CIOKHOCTH HE Oojiee IBYX
omuOOK (B 3amuCsAX CIUHWII, U3MEPCHHSX, B BBIYHCICHUSX, TpaduKax, TaOIHIax, CXemax,
aHaJIM3€e MOTPEIIHOCTeH W T.[.) HE MNPUHIUIHAIBLHOTO JUIsi JaHHOW paboThl XapakTepa, HO
MOBJIMSABIIKX Ha PE3yJbTAaT BHIMOJHEHHS; HE BHIMOJIHEH COBCEM WJIM BBIMIOJHEH HEBEPHO aHAIM3
MOTPEITHOCTEN;
JormyckaeT rpyOyro omuOKy B X0J€ 3KCrepuMeHTa (B OOBSICHEHUU, B OOPMIICHUU PabOTHI, B
COOIOZICHUH TIPaBWJI TEXHUKU OE30MACHOCTH MpU padoTe ¢ MarepHalaMu U 000pyIOBaHHEM),
KOTOpasi UCIPABISAETCS 10 TPEOOBAHUIO YUUTETIS.

Oyenka «2» CTaBUTCS, €CIIH YUCHUK:
He omnpenenu caMocTOSITENBHO Li€Ib ONBITA: BBITOJHUI pabOTy HE MOJHOCTHIO, HE MOATOTOBUII
HY)KHOE 00OpynoBaHHME M OOBEM BBINOJHEHHON YacTH pPabOThl HE TO3BOJIAET CHAENaTh
MIPABUJIbHBIX BHIBOJIOB.
OnBIThI, U3MEPEHHUS, BEIUMCIICHUS, HAOIIOACHUS TIPOU3BOIMINCH HETIPABUIIBHO.
B xone paGoTsl U B oTueTe OOHAPYKUJIUCh B COBOKYIHOCTH BCE HEIOCTAaTKH, OTMEUYEHHBIE B
TpeOOBAHUIX K OLICHKE «3».
Honyckaet aBe (1 6osee) rpyOble OIIMOKH B X0J1€ KCIIEPUMEHTA, B 00bICHEHUH, B 0(OPMIICHUH
paboTel, B COOJIOJEHUM MpaBWJI TEXHUKM O€30macHOCTM Mpu paboTe C BeLeCTBAaMH U
000py/I0BaHUEM, KOTOPbIE HE MOKET UCIIPABUTH JIaXKe 110 TPEOOBAHUIO YUUTETIS.

OuneHka ymeHuii NPOBOAMTH HAOJIIOICHUS

Oyenxa «35» CTaBUTCSA, €CIIA YUECHUK:

[IpaBuiIbHO O 3aJaHUIO YYUTEIIS [TPOBEN HAOIIOEHHE.

Brigenun cymiecTBeHHbIE IPU3HAKK Y HA0II0AaeMoro o0beKTa (mpoiecca).

Jloru4Ho, HAy4YHO TPAMOTHO O(OPMHUIT Pe3yIbTaThl HAOMIOACHUN U BHIBO/IBI.

OreHka «4» CTaBUTCS, €CIIU YUYEHUK:

[IpaBuiIbHO O 3aJaHUIO YUUTENS IPOBET HAOIIOCHHE.

[Ipu BBIIENEHUH CYIIECTBEHHBIX NMPHU3HAKOB Yy HaOMI0aeMoro oObekTa (mpolecca) Ha3Baj

BTOPOCTENEHHOE.

Jlomyctun HeOpEKHOCTH B 0hopMIIeHUU HAOTIOCHHH U BHIBOJIOB.

OneHka «3» CTaBUTCS, €CIIM YUCHUK:

JlomycTun HETOYHOCTH | 1 -2 OMOKYU B IPOBEACHUN HAOIIOICHUH 110 3aJaHUI0 YIUTETIS.

[Ipu BBIIENIEHUN CYIIECTBEHHBIX MPU3HAKOB Y HaOMI0mMaeMoro o0bekTa (mporiecca) BhIICITUI

JUIIb HEKOTOPBIE.

Homnyctun 1 -2 omun6ku B opopMIIeHUN HAOIIOIEHUH U BHIBO/IOB.

Onenka «2» CTaBUTCS, €CIIN YUYEHUK:

Jomyctun 3 -4 ommOKy B MPOBEJACHUN HAOIIOACHHH 110 3aIaHUI0 YUUTES.



e HenpaBuibHO BBIIETHIT IPU3HAKK HAOIIOAaeMOro 00beKTa (TIporecca).
e Jlonyctun 3 -4 omnOku B ohopMiIeHUN HAOIIOICHUH 1 BBIBOIOB.
e He Bnaneer ymeHueM nIpoBOAUTH HAOIIOIEHUE.

OuneHka JUYHOCTHBIX pPe3yJIbTATOB.

Tekymas (BbIOOpOUHasi) OIIEHKA JIMYHOCTHBIX PE3YJbTAaTOB OCYILECTBISAECTCS B OILICHKE
JUYHOCTHOTO TMpOrpecca: MO KOHTEKCTHOM HH(OpManmuu - HMHTEPIPETalud  Pe3yJIbTaTOB
MeJarornyeckux M3MEpeHHil Ha OCHOBE MOPT(OIMO M HAa OCHOBE HAOIIOACHMI IeIaroru4ecKux
pabOTHUKOB, ONMHUCAHHBIX B JHEBHUKE TCHXOJIOTO-TIEIarOrMUYeCKUX HAOJI0/IEHUH; Ha OCHOBE JTaHHBIX
MOHHUTOPHHIa JWHAMUKH YpOBHEH CQOPMUPOBAHHOCTH JyXOBHO- HPABCTBEHHOTO pa3BUTHS WU
BOCIIUTAHMS; B  ICHUXOJIOTMYECKON JMAarHOCTUKE TMpPU  COIJIACHMU  poJuTeNeld  (3aKOHHBIX
IIpeICTaBUTENEH):

-c(hopMUPOBAHHOCTH BHYTPEHHEW MO3HUILINHU YUAIIETOCS;

-OpHUEHTalMs Ha COo/lepKaTelIbHbIe MOMEHTHI 00pa30BaTeIbHOM 1A TEIbHOCTH;
-c)OpPMUPOBAHHOCTH CAMOOIICHKH;

c(OPMHPOBAHHOCTH MOTHBAIIMU Y4EOHOW AECATEIHHOCTH.

OueHka MeTanpeIMeTHBIX pe3yJIbTATOB

Cucrema BHYTpEeHHEH OLIEHKH METalpeAMETHBIX Pe3yIbTaTOB BKJIIOYAET B ce0sl ClieAyIOIINe
MPOLEAYPHI: TEKYIIHUE U MPOMEKYTOUHbIE TPOBEPOUHBIE PAaOOTHI, BKIIOYAIOIIHE 3a/1aHUs Ha MPOBEPKY
METanpeIMETHBIX PE3YJbTaTOB OOY4YEHHS; JAMArHOCTUYECKHUE pabOThl IO OMPENEICHUIO YPOBHSA
c(OPMHPOBAHHOCTH METANPEIMETHBIX YMEHUI M HAaBBIKOB; KOMIUIEKCHBIC AMATHOCTHUECKUE PAaOOTHI
Ha MEXIPEIMETHOW OCHOBE; PEUICHHWE 3aJad TBOPYECKOTO M TOMCKOBOTO XapakTepa; NpOEKTHas
JESTeITbHOCTb.

Oco0eHHOCTH OLIeHKH NpPeIMeTHBIX Pe3y/1bTaToB B cooTBeTcTBHH ¢ PI'OC

OreHka PeIMETHBIX Pe3yJIbTaTOB MPEACTaBISIET COOOM OLEHKY JOCTHKEHHS! yJalluMCs
TUTAHUPYEMBIX PE3yJIbTaTOB.

dopMupoBaHUE O3TUX pPE3yIbTATOB 00ECIEYMBACTCS 32 CYET OCHOBHBIX KOMIIOHEHTOB
00pa30BaTeNbHON IEATENbHOCTH — YY€OHBIX IIPEIMETOB.

OCHOBHBIM OOBEKTOM OIIEHKH IPEIMETHBIX pPEe3yJbTaTOB B COOTBETCTBHH C TPEOOBAHUSMHU
CTaHJapTa SBISIETCS CHOCOOHOCTh K PEIICHUI0 y4eOHO-TIO3HABATEIBHBIX M Y4eOHO- MPAaKTUYECKHUX
3aja4, OCHOBAaHHBIX HAa HM3y4aeMOM Yy4eOHOM Marepuaie, ¢ HCIOJIb30BAaHHEM CIIOCOOOB JIEHCTBHIA,
pENIEBAaHTHBIX COJIEPKAHHUIO YYEOHBIX MPEAMETOB, B TOM YHCJIE METalpeAMETHBIX (TI03HABATEIbHBIX,
PEryasSTHUBHBIX, KOMMYHUKATUBHBIX ) JeHCTBUI.

Cucrema OLEHKM TpPEIMETHBIX pPE3YJIbTaTOB OCBOEHHMs Y4YEOHBIX IPOrpaMM C y4eTOM
YPOBHEBOTO IM0JX0/a, mpuHsAtoro B CraHpapre, MNpeanojaraeT BblIeJIeHHE 0a30BOr0 YpOBHS
JIOCTIDKEHUM Kak TOYKM OTcYeTa HpHU IOCTPOSHMM BCEH CHUCTEMBbl OLEHKM M OpraHHU3aluu
MH/IMBUYAIbHOM paboThl ¢ ydamumucs. PeanbHble TOCTHKEHUs Y4YaIIUXCSl MOTYT COOTBETCTBOBATh
0a30BOMY YpPOBHIO, a MOTYT OTJIMYaThCS OT HETO Kak B CTOPOHY IPEBBIIICHUS, TAK U B CTOPOHY
HemocTmkeHns. CucTeMa OLEHKH MPeaycCMaTpUBaeT YPOBHEBBIM IMOAXOJ K COJCPKAHUIO OICHKUA U
WHCTPYMEHTAPHIO ISl OIIEHKH TOCTH)KEHUS TUIAHUPYEMBIX PEe3yJIbTAaTOB, a TAK)KE K MPEACTABICHUIO U
MHTEPIPETAINN PE3yIbTaTOB N3MEPEHHH.



YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* buosnorus, 10 knacc/ INaceunuk B.B., Kamenckuii A.A., Pyonios A.M. u ap.; [lox penakmuueit
[Taceunuka B.B. AknmonepHoe o6miectBo «M3aarenbetBo «IIpocBemennes
* buosnorus, 11 knacc/ INaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u ap.; [lox penakuueit
[Taceunuka B.B. Axuunonepnoe obmiectBo «M3narensctBo «lIpocsenienne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. ITonomapesa 1.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 knacc. Metoauueckoe
nocobue.- M., Benrana - I'pad, 2019;

2. ITonomapesa U.H., Kopuunosa O.A., CumonoBa JI.B. - buosnorus. 11 kinacc. Metoandeckoe
nocobue.- M., Benrana - I'pad, 2019.

3. [Tonomapera 1.H. buonorus. 10 knacc. Pabouas terpaas. — M.; «Benrtana-I'pady.

4. ITonomapesa N.H. buonorus. 11 kinacc. Pabouas terpans. — M.; «Benrana-I'pad».

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru



http://www.darwin.museum.ru/

INOYPOYHOE IINTAHUPOBAHUE

10 KIIACC
Kosun4vecTBo 4acos DJIeKTPOHHbBbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Koutpoabhbie | - Tpakruyeckue u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
bub6nmoreka [IOK
1 buosnorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.

5 [Ipaktuueckas padbora Ne 1 «Vcnons3oBanue 1 05 bubmmoreka [JOK
Pa3IMYHBIX METO/IOB [IPU U3YUEHUHU https://m.edsoo.ru/863e6122
OMOJIOTHYECKUX 00BEKTOBY

3 buonorudeckue cuctemsl, IPOLECCH U X 1 bubmmoreka [JOK
U3y4EHHE https://m.eds00.ru/863e6564

4 XuMHU4ecKui cocTaB KiieTku. Boma u 1 bubmnoreka IIOK
MHHEPAIbHBIE COJIA https://m.eds00.ru/863e674e

bubmnoreka IIOK

5) benku. CoctaB u ctpoeHue 6eIKoB 1 https://m.edsoo.ru/8636b72
depMeHTHI — OHUOJOTHYECKUE KaTalu3aTOPHI.

6 JlabopaTtophnast pabota Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTaJIMTUYECKOW aKTHBHOCTH (PEpPMEHTOB (Ha https://m.edso0.ru/863e6b72
npUMepe aMHIIA3bl K KaTanas3bl)»

but6mmoreka [IOK

! YrieBonL. Jiumm et 1 https://m.eds00.ru/863e6870

but6mmorekxa [IOK

8 Hywrennossie kncaotsl. AT® 1 https://m.eds00.ru/863e6d5c

9 Hcropus 1 METOIbI U3YUEHHUS! KIIETKU. 1 bubnuorexa [IOK

Kinerounas teopus

https://m.eds00.ru/863e6e88



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
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

10

KieTka kak 1ienoctHas )KuBasg cucremMa

CrpoeHnue 3yKapuOTUYECKON KIIETKHU.
Jlaboparopuas pabota Ne 2 «3yueHue

but6mmoreka [IOK

11 CTPOEHHUS KJIIETOK PACTEHUM, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKkTepuil MO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u UX OMHCAHUE»

bubnunorexa LIOK

12 ObmeH BelIeCTs Ml META00H3M https://m.eds00.ru/863e766¢

bubnunoreka LIOK

13 dotocres. Xemocrres https://m.eds00.ru/863e7c98

. bubmuoreka [IOK

14 DHepreTHicckui 0omen https://m.edsoo.ru/863e7aae
JKvi3HeHHBII UK KIeTKU. J{eJeHne KIeTKU.

15 Muro3. JlabopaTopnast padota Ne 3 05 bubnnorexa [JOK
«Habmtonenre MUTO3a B KJIETKaX KOHYMKA ' https://m.edso0.ru/863e7dc4
KOPEIITKa JTyKa Ha TOTOBBIX MHKPOIIPErapaTax»

16 buocunTes 6enka. Peakiiys MaTpuyHOTO bubnmnorexa [JOK
CUHTE3a https://m.edso00.ru/863e796e

bu6nmorexa LIOK

17 T —

pancit — GHocunTes benka https://m.edso00.ru/863e796e
bubnunorexa LIOK

1 H —

8 CHIICTONHBIC (POPMEI KH3HH — BUPYCHI https://m.eds00.ru/863e7540
but6mmorexa [IOK

19 @DopMBbl pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.eds00.ru/863e831e
bubnunorexa LIOK

20 Meii

eHos https://m.edso0o.ru/863e7f4a
91 OO6pazoBaHue U pa3BUTHE MOJOBBIX KIETOK. 05 bubnmoreka [JOK

OmnonoTrBopenue. Jlaboparopuast padora Ne 4

https://m.edso00.ru/863e81b6



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
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

«M3y4yeHne cTpoeHUs NOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKPOIIpEIapaTax»

22 NHauBuIyanbHOS pa3BUTHE OPTaHU3MOB bubmorexa OK
AMBIAY P P https://m.edso0.ru/863e8436

93 I'enernka — Hayka O HacJIE€CTBEHHOCTH U Bu6muoteka [JOK
W3MEHYHUBOCTH https://m.edso0.ru/863e862

24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnmnoreka [HOK
MonoruOpuaHoe CKpelMBaHmue https://m.eds00.ru/863e8878

o5 JuruGpunHoe ckpenuBanue. 3aKOH bubnmnoreka [HOK
HE3aBUCUMOI'0 HACJIEI0BAHNS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CleruieHHOe HAcjIeI0BaHKE MPU3HAKOB.

JlaGopatopnas pabora Ne 5 «3yuenue

26 e3 niTale)B M(f)HOI"I/I6 HJTHOTO I/}IIII 0.5 bubmorexa [IOK
pesy pu ' https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKpPEITUBaHUS Y IP030(dUIIBI HA
TOTOBBIX MUKpPOIIpeTapaTax»

97 I'enetuka nomna. HacrnenoBanue mpu3HaKkoB, bubmmorexa [JOK
CLEIUIEHHBIX C MMOJIOM https://m.edso0.ru/863e8c60
M3menunBocTh. HenacnencreenHas
U3MeHYNBOCTh. JIabopaTopHas pabota Ne 6.

28 Nzyuenne Mon(puKamoHHOW U3MEHUYNBOCTH 0.5 bubnworera LHOK

v g 1 ’ ' https://m.eds00.ru/863e8efe
MOCTPOCHUE BapHAIIMOHHOTO Psijia U
BapUALIMOHHOM KPUBOM»
HacneacTBeHHass H”3MEHYUBOCTD. Bu6 110K
noIMOTEeKa
29 JlaGopaTtopHas padora Ne 7. «AHanu3 MyTaiui 0.5
patop P yrat https://m.edso0.ru/863e8efe
y Ipo30(UITBI Ha TOTOBBIX MUKpPOIpEmnapaTax»
but6mmorekxa [IOK
30 I'enetnka yenoBeka
https://m.edso0.ru/863e8d78
31 PesepBHblit ypok. O0o011eHNE 110 TEME

«Hacnez[cm CHHOCTb U UBMCHYHUBOCTH



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

OpTraHU3MOBY

32 Ceexiys Kak HayKa U IIPoLecc 1 buGnuorexa [IOK
H YK pol https://m.edso0.ru/863e9214
33 Metoabl ¥ JOCTHKEHUSI CENIEKIIUU PACTEHUM U 1 bubnunoreka LIOK
JKUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorusa kak orpacib IPOU3BOICTBA 1 Bubmorexa HOK
p p A https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



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

11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kourpoabnbie | IIpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypcbl
1 DBOJIIONHS U METOJIbI €€ U3yUCHUS 1 bubmorexa LHOK
1 A v https://m.edso0o.ru/863ea20e
5 Hcropus pa3BuTus npeacTaBiIeHU 00 1 bubnmnoreka [HOK
3BOIIOLUA https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 M 1
AKPOSBOMOMI https://m.edsoo.ru/863e9cle
[Tomynsius Kak IeMeHTapHas eJUHUIA BUIa U
4 sBotonnu. JlaboparopHast pa6ora Ne 1 1 05 bubnmnoreka HOK
«CpaBHEHUE BUJIOB 110 MOP(OJIOTUYECKOMY ' https://m.eds00.ru/863e99c6
KPUTEPHUIO»
5 JIBIKyIIME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) 1 bubmuoreka [JOK
SBOIIOIHU https://m.edsoo.ru/863e9da4
bu6nuoreka [IOK
6 E i 1
CTCCTBEHHBII OTOOP 1 €0 popMEI https://m.edso00.ru/863e9ed0
Pe3ynbTarhl 3BOMIOIUU: TPUCTIOCOOICHHOCTD
OpPraHU3MOB U BUJI000pa30BaHUe. Bu6 110K
nOIMoTeKa
7 JI 02 1 0.5
aboparopuas pabora N «Oana}‘I.He https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJIEHHOCTH OpPTaHU3Ma U €€
OTHOCUTETFHOTO XapaKTepa
8 HampaBnenus u myTa MaKpo3BOJTIOIIHHI 1 bubmmorexa [JOK
P vt P t https://m.eds00.ru/863e9cle
9 HeoOpaTumocTs 3BOTIONNN 1
10 HcTopus xu3HU Ha 3emile U METOABI €€ 1
W3y4YeHUs



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

bu6nuoreka [IOK

11 ['unoTe3bl NPOUCXOKACHUS KU3HHU Ha 3eMiie
P A https://m.edso0o.ru/863ea5a6
Pas3Butue xu3Hu Ha 3emMie Mo 3pam 1 bubnmoreka [JOK
12
nepuoiam https://m.edsoo.ru/863eat6hbe
OCHOBHBIE 3TaITbI BOIOIUU PACTUTEILHOTO U
13 xuBOTHOTO Mupa. [IpakTrueckas padora Ne 1 05 bubnmoreka [JOK
«M3yueHne UCKOMAaeMbIX OCTAaTKOB PACTEHUIN 1 ' https://m.edso0.ru/863ea8bc
KUBOTHBIX B KOJUICKIIHSIX)»
14 CoBpemeHHas cucTemMa OpraHu4eckoro Mupa brbmmorexa LTOK
P P P https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 DBOJIIOLIMS Y€JIOBEKa (AHTPOIOTeHE3
t (anTp ) https://m.edsoo.ru/863eac2c
bubmuorexa [JOK
16 BIDKYIIUE CHIIBI ((haKTOPBI) aHTPOIIOTCHE3a
Ay (@ PI) aHTP https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaINU IBOIIOLNA YEJIOBEKA
18 YenoBeueckre pachl M MPUPOTHBIC aAaNTalluN bubnmnoreka [JOK
yeroBeKa https://m.edso00.ru/863eaea?
19 PesepBHblil ypok. O6006111€HNE 110 TEME
«BO3HUKHOBEHHE U Pa3BUTHE )KU3HHU HA 3eMIie»
20 DKOJIOTHS KaK HayKa
bu6nuoreka [IOK
21 Cpensl 0OuTaHUs U YKOJIOTHIECKHE (DaKTOPhI
pelt ¢ p https://m.edsoo.ru/863eafec
AbGuoTtudeckue daxkropsl. JJabopaTtopHast
pabota Ne 3. «Mopdomornueckne 0coOOEHHOCTH
. bubnuotexa [JOK
22 pacTeHUii U3 pa3HbIX MECT OOUTAHUY. 0.5
https://m.edsoo.ru/863eb10e
Jlaboparopnast pabota Ne 4. «BnusiHre cBeTa Ha
POCT U pa3BUTHE YEPEHKOB KOJIEYCa»
bu6muoreka [JOK
23 buotnueckue Gaktops 1

https://m.edso00.ru/863eb348



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
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJOTHYECKHE XapaKTCPUCTHKH TOMYJIISIIUH.
24 [TpakTrueckas padota Ne 2 «Ilogcuér 1 05
TUTOTHOCTH TIOTTYJISIIIH Pa3HbIX BUJIOB '
pacTeHuin»
Bbu6nuoreka [IOK
25 Coo01iecTBa OpraHu3MoB — OHOIIEHO3 1 https://m.edsoo.ru/863ebA6a
bu6nmoreka [IOK
26 DKOJIOTUYECKHE CHCTEMBI (9KOCHCTEMBI) 1 https://m.edsoo.ru/863ebA46a
OCHOBHBIE TIOKA3aTEJIN YIKOCUCTEMBI.
27 Dxonoruueckue nupamuasl. CBoiicTBa 1 bubmmorexa [JOK
PAMHZEL. https://m.edsoo.ru/863eb5fa
skocucteM. Cykueccus
28 [TpupoiHbIE S5KOCUCTEMBI 1
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
bu6mmoteka [IOK
b — 1
30 nocdepa — riaodanbHAs SKOCUCTEMA 3eMITH https://m.edsoo.ru/863ebb5e
bubmmoreka [IOK
31 3aKOHOMEPHOCTH CYILIeCTBOBaHMs OHochepbl 1 https://m.eds0o.ru/863ebd16
32 YenosedecTBo B Onocdepe 3emiu 1
33 CocytiecTBOBaHUE IPUPOJIBI U YEITOBEYECTBA 1 bubmorexa LHOK
v pupon https://m.edsoo.ru/863ebale
34 PesepBHbIit ypok. O600111€HNE TEMBI 1
«Coo01mIecTBa 1 9KOJIOTUIECKHAE CHCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



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

