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Pabouyas mporpaMmma no OMOJIOTUU HA YPOBEHb CPEHEr0 O0IIEro 00pa3oBaHus AJist
oOyuaromuxcs 10-11-x knaccoB MOY «Ily3aunHckas cpeHss
o01ieo0pa3oBartesibHasl IIKOJIay pa3padoTaHa B COOTBETCTBUU C TPEOOBAHUSAMMU:

. ®enepanbHOro 3akona ot 29.12.2012 Ne 273-d3 «O06 ob6pazoBaHuu B
Poccuiickoit @enepannmn»;

. npukaza Muno6puayku ot 17.05.2012 Ne 413 «O0 yTBep:kieHUN
dbenepanbHOTO TOCYJapCTBEHHOI0 00pa30BaTEILHOTO CTaHapTa CPEAHETO OOIIETO
o0pa3oBaHus» (C U3MEHEHUSIMHU, BHECEHHBIMU NIPUKa30M MUHIIPOCBEIICHHS OT
12.08.2022 Ne 732);

. npukaza Munnpocsemerus: oT 18.05.2023 Ne 371 «O06 yTBep1eHN
denepanbHOil 00pa3z0BaTENBHON MPOTrPaMMBbI CPETHETO 00ILIET0 0Opa30BaHUNY;

. npukaza Munnpocsenienus ot 22.03.2021 Ne 115 «O06 yTBepxaeHuu
[lopsnka opranu3anuu U OCyIIeCTBICHUS 00pa30BaTEIbHON IEATETLHOCTH 110
OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOrpaMMaM — 00pa30BaTEIbHBIM
nporpaMMam HadyajibHOTO OOIIEro, OCHOBHOI'O OOIIET0 M CPeHEro 001ero
00pa3oBaHUs;

. Konuenuuu npenonaBanus yueoHoro npeamera «buonorusy;
. Konuenuuu skonornyeckoro o0pa3oBanusi B cUCTeMe 00IIero o0pa3oBaHus;
. CII 2.4.3648-20 «CaHUTapHO-3IIUIEMHOJIOTHIECKUE TPEOOBAHUS K

OpraHU3aIsAM BOCIIUTAHUS M OOYUYCHUS, OTAbIXA U 03/IOPOBIICHUS JeTel 1
MOJIOJICKN», YTBEPKAECHHBIX TOCTAHOBIICHUEM IJIABHOI'O CAHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urueHnyeckue HOPMATUBBI U TPEOOBAHUS K
obecrieueHuI0 6e30nmacHOCTH U (WiIH) 0€3BPETHOCTH /IS YeloBeKa (GakTOpoOB
Cpellbl OOMTaHUs», YTBEPKICHHBIX MTOCTAHOBJICHUEM TJIABHOT'O CAHUTAPHOTO Bpaya
ot 28.01.2021 Ne 2;

. y4eOHOT0 TUTaHa CPeTHETO 001Iero 00pa3oBaHMsl, yTBEPKICHHOTO MPUKA30M
MOY «lIly3aunHckas cpeansisi oomeoOpa3oBarenbHas mkojaa» «OO0 yTBepkKIEeHUU
OCHOBHOM 00pa30BaTeIbHOMN MPOTPaMMBbI CPETHETO O0IIET0 00pa30BaHUMY;

. benepanbHOil pabodeii MporpaMMBbl o yaeOHOMY TpeaMeTy «bruomorus»
6a30BOT0 YpOBHSI.

[Iporpamma pazpabotaHa B COOTBETCTBHUH C Y4EOHBIM MaHOoM MOY
«ITy3auunckas COILL» nns ypoBHS cpenHero ooiiero oopa3oBaHus ¢
HCIIOJIb30BaHUEM COBPEMEHHOTO 000PYA0BaHUS LIEHTPA €CTECTBEHHOHAYYHON U
TEeXHOJIOTnYecKon HanpasieHHOCTH «Touka pocra». Ha 6a3e nentpa «Touka



pocTta» o0ecreunBaeTcs peanusanusi 00pa3oBaTesbHbIX IPOrpaMM
€CTECTBEHHOHAYYHOM M TEXHOJIOTMYECKOW HANpPaBIEHHOCTEH, pa3pab0TaHHbIX B
COOTBETCTBHH C TPEOOBAHUSIMH 3aKOHOAATENILCTBA B cpepe 00pa3oBaHUs U C
yuéToM pexomeHnnanuii denepanbHOro oneparopa yueOHOTo rnpeaMera
«buonorus». Ucnonb3zoBanue obopynoBanus nentpa « Touka pocra» npu
peanuzanuu JaHHOU paboyeil mporpaMMbl O3BOJISIET CO3/1aTh YCIOBHUS:

* I pacIIMPEHUs COJIEPKaHUS IKOJIBHOI0 OUOJIOTHYECKOT0 00pa30BaHus;

* 17151 TOBBILLIEHUS TO3HABATEIbHON aKTUBHOCTU 00YYarOIINXCA B €CTECTBEHHO-
Hay4YHOU 0071acTH;

* JIIS1 Pa3BUTHUS TUYHOCTU peOeHKa B Ipoliecce 00yyeHust OMOJIOTUH, €ro
crocoOHocTe|, POPMUPOBAHUS U YIOBIETBOPEHHUS COLMATBHO 3HAUUMbIX
MHTEPECOB U MOTPeOHOCTEH;

* 17151 pabOThI ¢ OAPEHHBIMU IIKOJILHUKAMU, OpraHU3aluy X pa3BUTHUS B
pa3IUYHbBIX 001acTsIX 00pa30BaTEeIbHON, TBOPUYECKOH JESTEIbHOCTH.

[Tpumensist niudpoBbie 1a00PATOPUN HA YPOKaX OMOJOTUH, YUAIITUECS CMOTYT
BBITIOJIHUTH MHOKECTBO JJA00OPAaTOPHBIX PA0OT M KCIIEPUMEHTOB IO MPOTpaMme
buonorusa

Pabouyas nmporpamMma opueHTHpPOBaHA Ha IEJIEBbIE TPUOPUTETHI,
chopmynupoBaHHbIe B (henepanbHON pabodeil mporpaMMe BOCIUTAHUS U B
paboueit nmporpamme Bocriutanust MOY «Ily3aunHckas cpeasis
o01eo0pa3oBaTesibHasH IIIKOJIA.

[Ipu pazpaboTke mporpaMmbl 1Mo OMOJIOTUU TEOPETUUECKYIO OCHOBY JUIS
OTIpeJICIICHHSI TIOX00B K (DOPMHUPOBAHUIO COJIEPKAHMS YIEOHOTO MpeaMeTa
«buonorusi» cocraBuin: KoHuenTyaibHubie noyoxenuss ®I'OC COO o
B3aMMOOOYCIOBICHHOCTH LIETIEH, COMIEp KaHMs, pe3yIbTaTOB O0yUEHHUS U
TpeOOBaHUH K YPOBHIO ITOJATOTOBKH BBIITYCKHUKOB, MTOJOKECHHS 00 OOIIUX LENIIX U
NPUHIIMIIAX, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSIHIE CHCTEMBI CPETHETO
obmrero oopazoBanus B Poccuiickoit denepariuu, a TaKxKe MOT0KESHUS O
cnenudurke OMOIOTHH, €€ 3HAYCHUH B TIO3HAHUH KHUBOU MPUPOJIBI 1 00CCIICYCHHUH
CYIIECTBOBAaHUS YeiIoBeueckoro obmiectBa. CoraacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIpeJICICHBl OCHOBHBIE (DYHKIIMH MPOTPAMMBI TIO OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ononoruu AaéT NMpEeACTaBICHHE O TENsIX, 00 001Iel cTpaTerun
oOy4YeHWsl, BOCTIUTAHUS U PA3BUTHI O0YYAIOIIMXCS CPEACTBAMHU yUeOHOTO
npeameta «buonorusy, onpenenser 00s13aTeabHOE MMPEAMETHOE COICPIKAHUE, ETO
CTPYKTYPY, pactupeeieHue mo pa3aeinaM U TeMaM, PpEKOMEHyeMYIO
MOCJICIOBATEIFHOCTD U3yUEHHUS YI€OHOTO MaTepraia ¢ Y9€TOM MEXITPEIMETHBIX
Y BHYTPUIIPEMETHBIX CBS3EH, JIOTHKU 00pa30BaTEIBLHOTO MPOIECCa, BO3PACTHBIX
0COOEHHOCTEN 00yUYaroIINXCsl.

B nporpamme 1o 610JI0ruM Tak:Ke YUYUTHIBAIOTCS TPEOOBAHUS K MIAHUPYEMbIM
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM OOy4YEeHUs B



dbopMUpPOBaHUY OCHOBHBIX BUJIOB YU€OHO-MI03HABATEIBHOM
NeATeNbHOCTH/Y4eOHBIX EUCTBUN 00YyUaIOIINXCS IO OCBOSHUIO COJICP>KaHMS
OMOJIOrMYeCKOTro 00pa3oBaHuUs.

B nporpamme mo 6uosioruu (10—11 kmnaccel, 6a30BbIi ypOBEHb) peaii30BaH
MIPUHITUI IPEEMCTBEHHOCTH B H3yYCHUH OMOJIOTHH, OJarofapsi ueMy B Hel
MPOCMATPUBACTCS HAMPABICHHOCTh HAa Pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(hOopMHpPOBAaHUEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX
OpHUEHTAITUI JTMYHOCTH, YKOJOTHUECKOTO MBIITUICHHUS, PEACTABICHUHA O 3T0POBOM
oOpa3se KU3HHM U OEPSKHBIM OTHOIIICHUEM K OKPYIKAOIIEH MPUPOTHON cpeie.
[ToaToMy Hapsy ¢ U3ydeHHEM OOIICOMOIOTHICCKUX TCOPHH, a TAKKEe 3HAHUH O
CTPOCHUU KMBBIX CHCTEM PA3HOTO PAaHTa U CYINTHOCTH OCHOBHBIX IMPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOTPaMMeE 110 OMOJIOTHUH yIeJICHO BHUMaHUE UCTIOJIH30BaHUIO
TIOJTYYCHHBIX 3HAHUH B TMTOBCEIHEBHOM KM3HU TSI pEIICHUS TTPUKIIAIHBIX 3a/1a4, B
TOM YHCJIe: TPO(OUIAKTHKN HACJICICTBCHHBIX 3a00JICBAHUI YEIOBEKA, MEIUKO-
TCHETHYECKOT0 KOHCYJIbTUPOBAHMS, 00OCHOBAHHMS KOJIOTHUCCKH
11eJIeCO00Pa3HOT0 MOBEICHUS B OKPYKAIOIICH MPUPOIHON cpelie, aHamn3a
BJIMSTHUS XO3SHCTBEHHOH JCATCIIBHOCTH YEJIOBEKA Ha COCTOSIHUE TIPUPOJTHBIX U
UCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHUE BHUMAHHUS K TIPHUKIIATHON HANPaBJICHHOCTH
yueOHOoro npenmMera «bronorus» mpoANKTOBAaHO HEOOXOAMMOCTHIO 00eCTIeYeHUS
YCIIOBHH ISl pEIICHHST OJTHON M3 aKTyalbHBIX 3a]1a4 IITKOJILHOTO OMOJIOTHYECKOTO
o0pa3oBaHHs, KOTOpas MpernoaaraetT GopMHUPOBaHUE y 00YIAFOIINXCSI
CTIOCOOHOCTH aJJaNTHPOBATHCS K M3MEHEHUSM JHHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buosorus Ha ypoBHE cpeaHero oo1ero oopa3oBaHus 3aHAMAET BaXKHOE MECTO.
Omna obGecrieunBaeT GOpMHUPOBAHUE y OO YJAIOMIUXCS MPEICTABICHUN O HAYYHOM
KapTHHE MHpa, pacupseT 1 000011aeT 3HaHUS O )KUBOU TIpUpo/Ie, e
OTJIMYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3alliy M SBOJIOINH, CO30aET
YCIIOBWSI JIJISI: TIO3HAHUS 3aKOHOB YKHBOW MTPUPOJIBI, POPMHUPOBAHIS
(GYHKITMOHAIBHON TPaMOTHOCTH, HABBIKOB 3JJ0POBOTO M O6€30mMacHOro oopasa
KU3HU, YKOJIOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIIEHUS K )KUBOW MIPHUPOJIC
U YEIIOBEKY.

Bbonbinoe 3HaueHre GMOTOTHSI HIMEET TAKXKE JIJISl PEIICHHS BOCIUTATEIbHBIX U
Pa3BHUBAIOIIUX 3a7[a4 CPEAHETO 001Iero 00pa3oBaHusl, COIMATU3AINH
oOydaromuxcs. M3yuenne 6monorun obecrneunBaeT yciuoBus st GOpMUPOBaHUS
WHTEJUIEKTYaJIbHBIX, KOMMYHUKAIIMOHHBIX U WH(DOPMAITMOHHBIX HABBIKOB,
ACTETHYECKOU KYIbTYPhI, CHOCOOCTBYET MHTETPAIIMH OMOJIOTHYECKUX 3HAHUH C
MPEICTABICHUSAMH U3 APYTUX yUSOHBIX TPEAMETOB, B YACTHOCTH, PUNUKH, XUMUHN
u reorpaduu. HazBaHHbIE TOT0KEHHS O TIPETHAZHAYCHUH YIEOHOTO MpeaMeTa
«buonorus» cocTaBUIM OCHOBY JIJIsl OTIPEICTICHUS TTOIXOI0OB K OTOOPY U
CTPYKTYPHPOBAHHUIO €TO COJICPKAHUS, TIPEICTABICHHOTO B IPOTPaMMeE 10
OuoJioruu.



OT60p conepkanusi yueoHoro npeameta «buosiorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULMNA KYJIbTYpPOCOOOPA3HOI0 MOAX0/1a, B COOTBETCTBUU C
KOTOPBIM 00y4aronuecs A10IKHbI OCBOUTH 3HAHUS U YMEHUS, 3HAUUMBIC J1JIs
dbopmupoBaHus 0011IeH KyIbTYpbl, ONPEIEISIONUE aJeKBATHOE TOBEICHUE
YeJIoBEeKa B OKpYXalolel TpUpOAHON cpesie, BOCTPEOOBAHHbBIE B TOBCEHEBHOM
KU3HU U TIPAKTUUECKON JiesiTenbHOCTH. Oc000€ MECTO B 3TOU CHUCTEME 3HAHUIN
3aHUMAIOT JIEMEHTHI COJIEpPKaHusl, KOTOPBIE CITY»aT OCHOBOM 1151 hOpMUPOBAHUS
IIPEICTABICHUN O COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTUHE MUpA U
IIEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'yMaHU3aIluU
OMOJIOrMYECKOTO 00pa30BaHMUs.

CrpykTypupoBaHue cofepkaHusi yaeOHOro Marepuasa B MporpaMme o OMOJOoTUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOT'O 3HAYEHUS 3HAHUM 00 OTIMYUTEIbHBIX
O0COOCHHOCTSX KUBOU MPUPOJIBI, O €€ YPOBHEBOU OpraHU3aIliy U dBOJONNN. B
COOTBETCTBUHM C 3TUM B CTPYKType Y4eOHOTro npeamera «buoaorusy BbiIeIeHbI
CIEYIOLINE COJIepKATENbHbIE TUHUN: «buonorus kak Hayka. MeTo1bl HAy4YHOr 0
no3HaHus», «Kerka kak Guonornueckas cuctemay, «Opraiusm Kak
ouonornyeckas cucrema», «Cuctema 1 MHOrooOpaszue OpraHuyecKkoro MUpay,
«IBOJIIOLIUS YKUBOU IPUPOJIBI», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTU.

Lens nzydenust yuebHoro npeameta «buonorus» Ha 6a30BOM ypOBHE — OBJIaJICHUE
00y4YaroMMUMHCS 3HAHUAMH O CTPYKTYPHO-(YHKIIMOHAIBHONU OpraHU3aIliy KUBBIX
CUCTEM Pa3HOr0 paHra U NpuoOpeTeHne YMEHUN UCTIOIb30BaTh 3TU 3HAHUS JJIs
IPaMOTHBIX JACHCTBUN B OTHOLIEHUU OOBEKTOB KUBOW MPHUPOIBI U PEIICHUS
Pa3ITUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTrkenue 1enu u3ydeHus ydeoHoro npeameta «buonorusy Ha 6a30BoM ypoBHE
o0ecreuynBaeTcs pelieHNueM CIEIYIONINX 3a/1au:

. OCBOCHHE 00YYaIOUTUMHUCA CUCTEMbI 3HAHUI 0 OMOJOTHYECKUX TEOPHSIX,
YUYEHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, IPABUJIaX, CIyKALIUX OCHOBOU
1utst pOPMUPOBAHUS TIPEJICTABIICHUHN O €CTECTBEHHO-HAYYHOW KapTUHE MUPA, O
METO/IaX HAyYHOTO MO3HAHUS, CTPOCHUH, MHOTO00Opa3iH M OCOOCHHOCTSIX KMBBIX
CHCTEM Pa3HOI0 YPOBHS OPraHU3aLIMH, BBIIAIOIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

. dbopMupoBaHUE y 00yUAIONUXCS TO3HABATEIHHBIX, HHTEIUIEKTYaTbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAM3a JaHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3TJISIIOB, UJEH U TIOJIXO0/IOB K U3YUYEHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3allNY;

. CTaHOBJIEHUE Y O0yYaromuxcs o0uen KyabTypbl, PYHKIMOHATBHOU
IPAMOTHOCTHU, PA3BUTHE YMEHHUUN OOBACHITH U OLIECHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOU MPUPObl HA OCHOBAHUM 3HAHUH U OMbBITA, MOJTYUYECHHBIX IPU
W3y4YeHUN OUOJIOTHH;



. dbopmupoBaHue y 00yJaronuxcs yMEHU WLUTIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUHN B MPAKTUUECKON JEATEIIbHOCTH YETI0OBEKa, PA3BUTHH
COBPEMEHHBIX MEUIIMHCKUX TEXHOJOTUHN U arpOOMOTEXHOJIOTUH;

. BOCITUTAHHUE YOEKIEHHOCTH B BO3MOXKHOCTH MMO3HAHUS YEJTOBEKOM >KUBOM
MIPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEM, COOMIOICHUS ITUYECKUX
HOPM TIPU MPOBEJICHUU OMOJIOTMYECKUX UCCIICIOBAHMIA;

® OCO3HAaHHEC ICHHOCTU OMOJIOTMYCCKHUX 3HAHUM AJI1 TIOBBIIICHWSA YPOBHA
HKOJIOTMYECKON KYJIbTYPbI, IJIA q)OpMI/IpOBaHI/ISI Hay4YHOI'O MUPOBO33PCHUAA;

. IPUMECHEHHUE MPUOOPETEHHBIX 3HAHUH M YMECHHI B TIOBCETHCBHOW KU3HU
JUTS OLIEHKH TTOCJICACTBHI CBOCH JICATEILHOCTH TI0 OTHOIICHUIO K OKPYXKaIoIeH
cpene, COOCTBEHHOMY 3/I0pPOBBIO, 000OCHOBAaHUE M COOJIIO/ICHUE MEP
npouIaKTUKK 3a00JI€BaHUH.

B cucreme cpeanero oOiero oopasoBanus «buonorus», uzydaemasi Ha 6a30BOM
YPOBHE, SIBISICTCS 00s3aTEIbHBIM YU€OHBIM MPEIMETOM, BXOSIIUM B COCTaB
npeaMeTHOM obnactu «EcTecTBeHHO-HAyYHBIC PEIMETHD».

Jlnst uzydenus: 6uonoruy Ha 6a30BOM YpOBHE CPEJHETr0 00IIero 00pa3oBaHuUs
otBoauTCs 68 yacoB: B 10-M kitacce — 34 gaca (1 gac B Henento), B 11-m kimacce —
34 yaca (1 gac B Hefemi0).

Jliist peanu3anuy MporpaMMbl UCTIONB3YIOTCS YY€OHUKH, TOMYIIEHHbIE K
UCIIOJIb30BAHUIO TIPH pean3allii UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIUIO
00pa3zoBaTeIbHBIX MPOTPaMM HAYaILHOTO 00IIIET0, OCHOBHOTO OOIIET0, CPETHETO
o0mrero oOpa3oBaHusl OPraHU3aUSIMH, OCYIIECTBISIIONTIMHA 00pa30BaTEIbHYIO
NeATeNbHOCTD, MpUKa3oM MunmnpocsemieHus ot 21.09.2022 No 858:

. buonorus, 10 kimacc/ Ilaceunuk B.B., Kamenckuii A.A., PybmioB A.M. u
npyrue /Ilox pen. [laceunuka B.B., Akninoneproe obmiectBo «M3aaTenbcTBoO
«IIpocemenuey;

. buomnorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., Pybmos A.M. u
npyrue /Ilox pen. [laceunuka B.B., Akninoneproe obmiectBo «M3aaTenbcTBoO
«IIpocsemenuner;

. <..>

DnexkTpoHHbIE 00pa30BaTEIbHBIE PECYPCHI, JOMYIICHHBIE K HCTIOIB30BAHUIO TPU
peanm3auu 00pa3oBaTEIbHBIMU OPTAHU3ANUSIMHE, UMEIOIIIMMH TOCYaPCTBEHHYIO
aKKpeIUTAINI0, 00pa30BaTEeIbHBIX MPOTPAaMM HAYaIHbHOTO 0OIIET0, OCHOBHOTO
o011ero, cpeHero ooiiero oopa3oBaHus MpuKa3zoM MUHIPOCBEIICHUS OT
02.08.2022 Ne 653:



. OnexTpoHHBIN 00pa3zoBarenbHblil pecype «/lomamnue 3aganus. Cpennee
oO1iiee oopazoBanue. buonorus», 10-11 xnace, AO M3naTenscTBO
«IIpocserenuer;

. Tpenaxep «O06nako 3Hanuit». buonorus. 10 knacc, OO0 «DuzukoH JIady;
) Tpenaxep «O06nako 3Hanui». buonorus. 11 knacc, OO0 «DusukoH Jlady;
. <..>

DopMbl, IEPUOIUYHOCTD M MOPAAOK TEKYLIEI0 KOHTPOJIA YCIIEBAEMOCTH
NMPOMEKYTOYHOM aTTeCTAMU 00y4aI0LIMXCH

[J Texkyuiuii KOHTPOJIb YCIIEBAEMOCTH 00YUaIOIIKUXCSl TPOBOJAUTCS B TEUCHHE
y4eOHOro nepuoja (4eTBepTH):

[} - KOHTPOJIb YCTHOT'O OTBETA O0YUAIOIINXCS OCYIIECTBISAETCS BBIOOPOUHO HA
KaXJ/10M YPOKE;

[} - KOHTPOJIb CAMOCTOATEIBHON PaOOTHI O0YUAIOLIUXCS OCYLIECTBIISECTCS Ha
KaXJ/I0M YPOKE;

[} - KOHTPOJIb M OLIEHKA BBIMOJIHEHUS MTPAKTUYECKON MIIH JTAOOpaTOPHOI pabOThI
OCYLIECTBIIACTCS B TCUEHHUE U3YYCHUS TEM U Pa3CIIOB

Cucrema OneHKH:

OueHka yCTHOrO OTBETa y4alUuXCH.

OtmeTtka "5" cTaBUTCS B Clydae:

1. 3HaHus, TOHUMAaHUS, TIyOUHBI YCBOSHUS O0YYarOITUMCS BCEro 00bhEMa
IpOrpaMMHOI0 MaTepHaa.

2. YMeHus BbIIEATH IJIaBHbBIE MTOJO0KEHUS B U3yYEHHOM MaTepuale, Ha
OCHOBaHUU (PAKTOB U MPUMEPOB 0000IIATh, JACIaTh BBIBOJIBI, yCTAHABIUBATH
MEKIIPEIMETHBIE U BHYTPUIIPEIMETHBIE CBSI3H, TBOPUECKH MPUMEHSET
MOJIyYEHHBIE 3HAHUS B HE3HAKOMOI CUTYaI[UU.

3. OTcyTcTBUE OMMOOK M HEAOUYETOB MPU BOCIPOU3BEACHUN U3YUEHHOTO
Marepuana, Ipu YCTHBIX OTBETAX YCTPAHEHUE OTAEIbHBIX HETOUYHOCTEHN C
MTOMOIIBIO IOMOJIHUTEIBHBIX BOMIPOCOB YUUTENSA, COOIIO/IEHNE KYTbTYPhl YCTHOM
peun.

Otmertka "4":

1. 3HaHKe BCcero U3y4eHHOro MPOrpaMMHOr0 MaTepuana.

2. YMeHUH BBIIEIISTH TJIaBHBIC MOJIOKEHUSI B U3YYEHHOM MaTepuaie, Ha
OCHOBaHMHU (DAKTOB ¥ MPUMEPOB 0000IIaTh, /IeTTaTh BBIBOIbI, YCTAHABIUBATH
BHYTPHUIIPEAMETHBIE CBSI3U, IPUMEHSTh MOJYYEHHbIC 3HAHUS HA MPAKTHKE.

3. He3nauutenbHble (HErpyOblie) OMIMOKU U HEJOUETHI TPU BOCITPOU3BEICHUU
M3YUYEHHOI'0 MaTepuaiia, COOII0/ICHUE OCHOBHBIX MPaBWJI KYJIbTYPhl YCTHON pPEUH.
OtmeTtka "3" (ypoBeHb MPEACTABICHUMN, COYETAIOIIUXCS C JIEMEHTaAMHU HayYHBIX
noHsATUi): 1. 3HaHUE U YCBOEHUE MaTepHalia Ha YPOBHE MUHUMAJIbHBIX



TpeOOBaHUI TPOrpaMMBbl, 3aTPyAHEHUE MPU CAMOCTOSITEIbHOM BOCIIPOU3BEACHHH,
HEO0OXOIMMOCTh HE3HAUUTEIbHON MOMOIIM MPENoAaBaTeNsl.

2. YMmeHue paboTaTh Ha ypOBHE BOCIIPOU3BENICHUS, 3aTPYyITHEHHSI IPU OTBETaX Ha
BUJOM3MEHEHHBIE BOIIPOCHI.

3. Hanuuue rpy06oil ommoOKu, HECKOIBKUX HErpyObIX MPU BOCIPOU3BEIECHUU
M3Y4YEHHOT0 MaTepuaia, He3HAYMTeIbHOE HECOOII0/IEHHEe OCHOBHBIX MPaBUII
KYJbTYphl YCTHOM peyH.

OrMmetka "2":

1. 3HaHue U ycBOeHHE MaTepHalla Ha YpOBHE HUYKE€ MUHUMAJIbHBIX TPeOOBaHUM
OpOrpaMMBbl, OT/IEJIbHBIE MPEACTABICHHS 00 U3YYEHHOM MaTepuae.

2. OrcyTcTBUE yMEHUH paboTaTh HA YPOBHE BOCIIPOU3BEICHUS, 3aTPYAHCHUS IPU
OTBETaX Ha CTaHIAPTHBIE BOMPOCHI.

3. Hanuuue HECKOJMBKHUX IPpyOBIX OIIMOOK, OOJBIIOr0 YKciIa HETPyObIX MPU
BOCHPOU3BEACHUH U3YUYEHHOI0 MaTepHralia, 3HauuTeIbHOE HECOOII0ICHHE
OCHOBHBIX MPaBUJI KyJIbTYphl YCTHOH peywu.

OueHka BbINOJHEHUS MPAKTHYECKUX (1a00paTOPHBIX) padoT.

Otmertka "5" cTaBUTCS, €CIU YUYEHUK:

1.IIpaBunbHO ONpeaenui 1eib OIbITa.

2. Boimonaui paboTy B HOJTHOM 00beME ¢ COOTI0IEHUEM HEOOXO0IUMOM
MOCJIEIOBATEIBHOCTH MTPOBE/ICHUS OMBITOB U U3MEPEHUIA.

3.CaMOCTOATENBHO U PALlMOHAIBHO BHIOPAJ M MOATOTOBUII JJIsl OIBITA
HE00X0AMMOoe 000pyI0BaHUE, BCE OIBITHI IPOBEJ B YCIOBUIX U PEKUMAX,
o0ecneurBaroLuX MOJIY4eHUE PE3YIbTAaTOB U BEIBOJIOB C HAUOOJbIIEH TOUHOCTHIO.
4.Hay4HO rpaMOTHO, JJOTMYHO ONMCaJ HAOJII0IeHUs U CPOPMYIHPOBA BHIBOJIBI U3
omnbITa. B mpesncraBieHHOM OTYETE MPABUIIBHO U AKKYPATHO BBIIIOJIHUII BCE
3aIncH, TaOIMIIbI, PUCYHKH, IPpa(UKH, BBIYMCICHUS U ClI€Iall BEIBOIBL.
5.IIposiBnsieT OpraHu3alOHHO-TPYAOBbIE YMEHUs (MOAEPKUBAET YUCTOTY
pabouero Mecrta M MOPSIOK Ha CTOJIE, SKOHOMHO UCIOJIB3YET PACXOAHbIE
MaTepuabl).

6.OKCIIEpUMEHT OCYLIECTBIIAET MO IJIaHY C YIETOM TEXHUKU O€30MacHOCTH U
MpaBmI pabOTHI C MaTepruaiaMu U 000PyTI0OBaHUEM.

OtmMmetka "4" cTaBUTCS, €CIU YYEHUK:

1. OnpIT IPOBOANT B YCIOBUSIX, HE 00ECIEUMBAIOUINX JOCTATOYHOW TOUHOCTH
U3MEpPECHUM.

2. Vnu Gbu10 OMYIIEHO BAa-TPH HEJOYETA.

3. Nnm He 6onee ogHOM HETpYyOOil OMTMOKY M OJTHOTO HEJI0YETa.

4. lnu 5KCEpUMEHT MPOBEIEH HE MOJHOCTBIO.

5. lnu B onvcaHny HaOMIOAEHUI U3 OMBITA JOMYCTUI HETOYHOCTH, BBIBOJBI
CZieJ1ajl HENOJIHBIE.

Otmetka "3" cTaBUTCS, €CIU YUYCHUK:

1. IIpaBuiapHO Onpenenui Lejlb ONbITa; padOTy BHINOJIHSAET IPABUIBHO HE MEHEE
4YeM HaroJOBUHY, OHAKO 00BEM BBINOJIHEHHON YaCTHU TaKOB, YTO MO3BOJISET
MOJIYYUTh PABHIIbHBIE PE3YJbTAThl U BHIBOJIbBI 10 OCHOBHBIM, IPUHIIMIIHAIBHO
Ba)XHBIM 3a7a4aM paOoThI.



2. inu noa6op o6opyaoBaHus, 00BEKTOB, MAaTEPUAJIOB, a TAKXKE PAOOTHI 1O
Hayajy OIbITa MPOBEJ C MOMOIIBIO YUUTENS; WIH B XOJ€ TPOBEACHUS ONbITa U
M3MEPEHUM ObUIN TOMYIIEHBI OITMOKH B OMTMCAHWU HAOIOICHUH,
dbopMyITUPOBAHUH BHIBOIOB.

3. OnbIT NIPOBOAWICS B HEPALIMOHAIIBHBIX YCIOBUSIX, YTO MPUBEJIO K MOJTYYEHHUIO
PE3yABTATOB ¢ OOJbIIECH MOTPEUTHOCTHIO; MJIM B OTUETE ObUTH JOMYIIEHBI B 001IIEH
CJIO)KHOCTH He 0oJiee ABYX OMIMOOK (B 3aMUCSIX €IUHUIL], U3MEPEHUSIX, B
BBIYUCIICHUAX, IpaduKax, TaOIUIaX, CXeMax, U T.J1.) He TPUHIUIIUAIBHOTO IS
JTAaHHOM paboThI XapakTepa, HO MOBIUSBIINX HA PE3YJIbTAT BHITIOJHEHUS.

4. Jlonyckaet rpy0yro omuOKy B X0J€ dKCIepruMeHTa (B 00bSICHEHUH, B
odopmiieHNH pabOThI, B COOJIIOICHUH MTPABUII TEXHUKH O€30MAaCHOCTHU MPU padboTe
C MatepuajgaMu U 000pyJOBaHUEM ), KOTOpas UCTIPABIISIETCS MO TPEOOBAHUIO
YUUTEJIS.

Otmetka "2" cTaBUTCS, €CIU YUYEHUK:

1. He onpenenun caMOCTOSITENIBHO II€JTh OIBITA; BRIMOJHUI PAObOTy HE MOJTHOCTHIO,
HE TTOATOTOBUJI HY)KHOE 000pY/I0BaHKE U 00bEM BBITIOJITHCHHOM YacTH pabOThI HE
MO3BOJISIET C/IeTIaTh NMPABUJIBHBIX BHIBOJIOB.

2. VInu onbIThI, U3MEPEHMS, BEIYUCIICHUS, HAOII0ICHUS TIPOU3BOIMINCH
HernpaBWibHO. 3. Mnu B Xo1e paboThl U B 0TYETE OOHAPYKUIUCH B COBOKYITHOCTH
BCE HEJIOCTATKH, OTMEUYCHHBIC B TPeOOBaHUAX K OlleHKe "3".

4. lonyckaet niBe (1 6oJiee) rpyObie OIMOKU B X0J1€ SKCIIEPUMEHTA, B
0o0bsicHEeHNH, B 0ohopMIIeHUH pabOThI, B COOJIIOICHUH TIPABUII TEXHUKU
6e30macHOCTH NP paboTe ¢ BEIIeCTBAMH U 000pYI0BaHUEM, KOTOPHIE HE MOXKET
UCIIPABUTH JaXKe MO TPEOOBAHUIO YUUTEIIS.

OneHka caMOCTOATEIbHBIX MUCbMEHHBIX H KOHTPOJIbHBIX Pa0doT.

OtmeTka "5" cTaBUTCS, €CIU YYCHUK:

1. Bemomuun paboty 6e3 ormmOoK U HEeJIOYETOB.

2. Jlonyctun He 60Jee OJHOTO HEAOYETA.

OrMmetka "4" cTaBUTCS, €CIM YUYSHUK BBITIOTHUII pabOTy MOJHOCTHIO, HO JIOMYCTHIT
B HEM:

1. He 6onee oxHOM HETpyOOH OITMOKHA U OJHOTO HEI0YETA.

2. nu He 6osee 1ByX HEJTOUYETOB.

Otmetka "3" cTaBUTCSA, €CITM YYSCHUK MTPABUIILHO BBITIOJIHII HE MeHee 2/3 paboThl
WJIU JOMYCTHII:

1. He 6onee nByX rpyObIX OmmOOK.

2. Vnu ue 6omnee oHO# Tpy00it M OJJHOM HETPYOOU OIMMOKK U OJHOTO HEJI0YEeTA.
3. Unm He Gonee nByx-Tpex HETPYObIX OMIMOOK.

4. inu ogHo¥ HerpyOo#l omMOKU U TPEX HEJOUYETOB.

5. Wnu nipu oTCYTCTBUU OMIMOOK, HO MPU HAIMYUH YETHIPEX-TISITU HEJIOYETOB.
Otmetka "2" cTaBUTCS, €CIU YYEHUK:

1. JomycTui uncino omubOK U HEA0UETOB MPEBOCXOASAIIEE HOPMY, IPU KOTOPOi
MOXET OBITh BhICTaBJI€HA OlleHKa "3".

2. Vinu ecnu npaBuJIbHO BBIMOJIHUI MEHEE MOJOBUHBI PAOOTHI.



Ilnanupyembie pe3y/ibTaTbl OCBOCHHUS Y4eOHOI0 IpeaMeTa

Cornacao ®I'OC COOQO, ycTaHaBiuBarTCsa TPEOOBAHUS K PE3yJIbTaTaM OCBOEHUS
00y4JaromuMucs IPOrpaMM CPEIHETO 00111ero o0pa3oBaHus: TUYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM.

JIn4HOCTHBIE pe3yJIbTaThI

B cTpykType TMYHOCTHBIX Pe3yIbTaTOB OCBOEHUS npeameTa «buosorusy
BBIJICJICHBI CJICTYIONINE COCTABIISIONIME: OCO3HAHUE 00YUYAIOIIUMUCS POCCUNUCKOM
IPaXKIaHCKON UJEHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOOTNIPE/ICJICHUIO, HATUYUE MOTUBAIIMHU K O0yUYCHHUIO OHMOJIOTHH,
1[eJICHANIPABIEHHOE PA3BUTHE BHYTPEHHHUX YOCKACHUN TUIHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJUIINI Pa3BUTHS OMOJIOTHIECKOTO
3HaHUS, TOTOBHOCTh M CTIOCOOHOCTh 00YYarONIUXCsl PYKOBOJCTBOBATHLCS B CBOCH
NeATeIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIITUMU CUCTEME
OMOJIOrMYECKOTO 00pa30BaHMsl, HAJTUIUE IKOJIOTHYECKOTO MPaBOCO3HAHMSI,
CIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pe3yJIbTAThl OCBOCHUS MpeameTa «buonorus» 10CTUraroTCs B
€MHCTBE YU4EOHOM M BOCIIUTATEIbHON JNEATEIIbBHOCTH B COOTBETCTBUH C
TPaAULIMOHHBIMUA POCCUMCKUMU COLIMOKYIBTYPHBIMH, ICTOPUYECKUMHU U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMH, IPUHATHIMU B OOIIECTBE MPaBUIAMU U HOpMaMU
MOBEJICHUS M CTIOCOOCTBYIOT IIpoIleccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEU MO3UIUU JTUYHOCTH, TATPUOTU3MA,
YBOKEHUS K 3aKOHY U MPABOIMOPSIKY, UEJIIOBEKY TPYAa U CTapIlIeMy MOKOJIEHHUIO,
B3aMMHOT'O YBaXKCHHS, OEPE)KHOTO OTHOIIESHHS K KYJbTYPHOMY HACJICIHIO U
TpaJuIUsIM MHOTOHAIIMOHAILHOTO Hapoa Poccuiickoit denepaunu, IpUpoIe u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC pe3yJbTaThl OCBOSHUS YU4eOHOTO MpeaMeTa « bHoorusy TomKHBI
OTpa)kaTh FTOTOBHOCTH 1 CIIOCOOHOCTH 00YYaIOIMUXCS PYKOBOJICTBOBATHCS
chopMUpOBaHHOK BHYTPEHHEH MO3UIIUCH JIMIHOCTH, CHCTEMOM IIEHHOCTHBIX
OpHUCHTAIINH, TO3UTUBHBIX BHYTPCHHUX YOCKIESHUM, COOTBETCTBYIOITUX
TPaAUITMOHHBIM IIEHHOCTSM POCCHMCKOTO OOIIECTBA, PACITUPEHUE KU3HECHHOTO
ONBITA M ONBITA JICATEIBHOCTH B MPOIECCE PEATTM3AIMA OCHOBHBIX HaIPaBJICHUN
BOCIIUTATEIbHOMN JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxkx1aHCKOTO BOCHIUTAHUSA

. c(hOpMUPOBAHHOCTh IPAXKIAHCKON MOZUIIMK 00YUAIOIIETrOCsl KaK aKTUBHOTO
1 OTBETCTBEHHOTO WIEHAa POCCUMCKOTO OOIIECTBA;



. OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBAXKECHHE
3aKOHA U MPaBOMOPSIIKA;

® TOTOBHOCTh K COBMECTHOM TBOp‘IGCKOfI ACATCIIbHOCTHU ITIPHU CO3AaHUU
y‘IC6HBIX IMPOCKTOB, PCHICHNN y‘IC6HBIX U ITIO3HAaBAaTCIIBHBIX 3a4a4, BBIIIOJTHCHHUHN
OMOJIOTMYECKUX 9KCIICPUMCHTOB;

. CIIOCOOHOCTD OMpPEAEIATh COOCTBEHHYIO MO3UIIMIO TTO OTHOIIEHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

® YMCHHUC YUUTHIBATH B CBOUX ﬂeﬁCTBHHX HGO6XOI[I/IMOCTB KOHCTPYKTUBHOT'O
BSaHMOHCﬁCTBHH HIOI[Cﬁ C pa3HbIMH Y6e)KIIeHI/ISIMI/I, KYJbTYPHBIMH ICHHOCTAMU H
COLIMAaJIBHBIM ITOJIOXKCHHUEM;,

® TOTOBHOCTD K COTPYAHHUYCCTBY B IIPOUCCCC COBMCCTHOI'O BBITIOJTHCHUA
y‘{€6HBIX, IMO3HABATCIIbHBIX U UCCIICAOBATCIIbCKUX 3a/1a4, YBAXKUTCIIBHOT'O
OTHOIICHHA K MHCHUIO OIIIIOHCHTOB IIpU O6CY>K}1€HI/II/I CIIOPHBIX BOIIPOCOB
OHOJIOTMYECKOTO COACPIKAHUA,

. TOTOBHOCTh K TYMaHUTAPHOUW U BOJOHTEPCKOM JEATETbHOCTH;
2) IaTpUOTUYECKOT0 BOCITUTAHUSA:

. c(hOpMHUPOBAHHOCTH POCCUNCKON TpaKIaHCKON UACHTHYHOCTH,
NaTPUOTU3MA, YBAXKEHHUS K CBOEMY HapO/ly, 4YyBCTBA OTBETCTBEHHOCTH IEPEL
Ponunon, ropaoctu 3a cBoM kpait, cBOr0 PouHy, CBOM SI3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

. LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIEAUIO U NTaMSATHUKAM
IPUPOABL, TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX,

TpyAaeE,

. CIIOCOOHOCTDH OIEHMBATH BKJIA/] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U
pa3BuTHE OUOJOTHH, TOHUMAaHUS 3HAYCHHsI OMOJIOTUY B TTO3HAHUU 3aKOHOB
MPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

. ujeiHas yoex1EHHOCTh, TOTOBHOCTD K CITY)KEHHIO U 3amuTe OTedecTna,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

. OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;
. c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUUECKOTO MTOBEICHNUS;
. CIIOCOOHOCTh OLIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHbBIC PEIICHUS,

OPUCHTUPYACH HAa MOPAJIBHO-HPABCTBCHHBIC HOPMBI KU ICHHOCTH,



. OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYyLIEro;

. OTBETCTBEHHOE OTHOLIIEHUE K CBOUM POAUTENAM, CO3JAHUIO CEMbU HA
OCHOBE OCO3HAHHOI'O IPUHATHUS LIEHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuu;

4) 3CTETUYECKOI0 BOCIIUTAHUS

. ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIIOYAsl 3CTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHUN;

® ITIOHUMAaHHNC SMOIIHMOHAJIBHOI'O BOSHeﬁCTBHH YKHUBOM npUpoabl 1 ee OCHHOCTHU,

® TOTOBHOCTDH K CAMOBBIPAXKCHUIO B PA3HLIX BUAAX UCKYCCTBA, CTPCMIICHHUC
IMPOABJIATH KAaUCCTBA TBOp‘ICCKOﬁ JIMYHOCTH,

5) ¢u3nyeckoro BocnuTanus, GOPMUPOBAHUS KYJIbTYPHI 3I0POBBS U
HMOLIMOHAJIBHOTO OJIarOnoIyYus:

. NOHMMAaHHE U peajn3alus 3J10pOBOro U 0e30MmacHoro o0pasa >Ku3HH
(3mopoBoe nuTaHue, COOJIIOICHNE TUTHEHNYECKUX MTPABUIT U HOPM,
cOaJlaHCUPOBaHHBINA PEXKUM 3aHATUI U OTHABIXA, peryisipHas ¢puznueckas
aKTUBHOCTB), OEPEKHOT0, OTBETCTBEHHOI'O0 ¥ KOMIIETEHTHOI'O OTHOIIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBBIO;

. ITIOHMMAHUE [IEHHOCTH MPaBWJI UHINBUAYAIBbHOTO U KOJUICKTHBHOTO
0€3011acCHOTO0 MOBEJACHUS B CUTYAIIMAX, YIPOXKAIOIIUX 37I0POBBIO U KU3HU JTIOJIEH;

. OCO3HAHHE MOCJIEACTBUI 1 HEMPUATUS BPEIHBIX MIPUBBIUEK (YIIOTpEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUA );

6) TpyJ10BOIO BOCIIUTAHUS
. TOTOBHOCTH K TPY/Y, OCO3HAHWE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

. TOTOBHOCTH K aKTUBHOM JEITESIHHOCTH TEXHOJIOTMYECKON U COIMAILHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATh, TFIAHUPOBATh U CAMOCTOSTEIIBHO
BBIMOJIHATH TAKYIO JESITEIbHOCT;

. MHTEPEC K pa3InyHbIM cepam mpodeCcCHOHATBHON NS TEIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBINA BHIOOP OyayIiei mpodeccruu U pearn30BhIBATh
COOCTBEHHBIE )KM3HEHHBIC TUIAHEI;

. TOTOBHOCTh M CHOCOOHOCTh K 00Pa30BaHUIO M CaMOOOpa30BaHUIO HA
NPOTSHKEHU U BCEU KU3HU;

7) KOJIOTMYECKOr0 BOCIIMTAHHMS :



. AKOJIOTMYECKH L[EIECO00pa3HOe OTHOLIEHUE K MPUPOJIE KAK UCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBaHUS;

. MIOBBIIIEHUE YPOBHS AKOJIOTUUECKON KYJIbTYphI: IPUOOPETEHHUE OMbITA
MJIAHUPOBAHUS TOCTYNIKOB Y OLIEHKH UX BO3MOXXHBIX MOCJIEACTBUM IJIs1
OKPYKAIOIIEN CPEBI;

. OCO3HAHUE II00aIbHOTO XapaKTepa SKOJIOTMUECKUX MPOOJIeM U IyTeH Ux
peleHns;
. CIIOCOOHOCTD UCTIONIB30BATh MPUOOPETaEMbIe MPU U3YUEHUH OUOIOTUU

3HAHMS ¥ YMEHUS MIPU PEIICHUN TTPOOJIeM, CBI3aHHBIX C palliOHATBHBIM
IPUPOIOTIONH30BaHUEM (COOTIOACHNE MTPABUII MIOBEACHUS B IPUPOJIC,
HAIPABJICHHBIX HA COXPAHCHHUE PAaBHOBECHS B 3KOCHCTEMaX, OXPaHY BHJIOB,
IKOCUCTEM, OHOChEpHI);

. AKTHUBHOE HEIMPUSATHUE IEUCTBUMN, IPUHOCALINUX BPEJ OKPYKAKOIIEH
NPUPOJHOM Cpesie, yMEHUE MPOrHO3UPOBATH HEOIATOMPUSATHBIE SKOJIOTUYECKUE
NOCJIEICTBUS MIPEAIPUHUMAEMBIX JEUCTBUM U MPEAOTBPAILATH UX;

° HaJIM4YHC PA3BUTOTO 3KOJOTHYCCKOI'O MBIIIJICHUA, AKOJIOTUUECKOM
KYJbTYPHI, OIIbITA NCATCIIbHOCTHU AKOJIOTHUYECKOMN HaIpaBJICHHOCTHU, YMCHUA
PYKOBOACTBOBATLCA UMH B HOBH&B&TGHBHOﬁ, KOMMYHI/IKaTI/IBHOﬁ )41 COHH&HLHOﬁ
IMPAaKTUKE, TOTOBHOCTU K Y4AaCTHIO B HpaKTquCKOﬁ ACATCIIBHOCTHU AKOJIOTUYECKOM
HaIIpaBJICHHOCTH,

8) IEHHOCTH Hay4YHOTr'0 TTO3HAHUSIL:

. c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOT'O HA TUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;

. COBEPILICHCTBOBAHHUE SI3bIKOBOM U UATATENBCKOM KYJIBTYPbI KAK CPEICTBA
B3aUMOJICMCTBUS MEXKIY JIFOAbMU U ITIO3HAHUS MUPA;

. NOHUMAaHHE CeU(PUKA OMOJIOTHH KaK HayKH, OCO3HAHUS €€ PO B
dbopMHUpPOBaHUY PANMOHATIFHOTO HAYYHOTO MBITIICHUS, CO3/IJaHNUH IEJT0CTHOTO
MpeACTaBIEHUs 00 OKPYKAIOIEM MUPE KaK O €IMHCTBE IPUPO/IbI, UEIOBEKA U
o0IecTBa, B MO3HAHUU MIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOIIeM
COXpPaHEHHUSI TPUPOJTHOTO PABHOBECHS;

. yOXKAEHHOCTH B 3HAYMMOCTH OWMOJIOTHH JIJISI COBPEMEHHOM ITMBIIIM3 AU :
o0Oecrie4eHus HOBOT'O YPOBHS Pa3BUTHUS MEAUIMHBI, CO3JaHUE MEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX pelIaTh PECYPCHBIE MPOOIEMbI Pa3BUTHUS
YeJI0BeUeCTBa, MOMCKA MyTel BhIXOa U3 rI100aIbHBIX IKOJIOTHYECKUX MPOoOieM U
o0OecrieueHus Mepexo/ia K yCTOMUYMBOMY Pa3BUTHUIO, pallHOHAIBHOMY



MCITIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

. 3aMHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOrMYECKUX 3HAHUH B LEISIX
MOBBILLIEHUS 001LIEN KYJIbTYpbl, €CTECTBEHHO-HAYYHOW rpaMOTHOCTH, KaK
COCTaBHOM YacTH (PyHKIMOHAIBHOW IPAMOTHOCTH O0y4Yaromuxcs, popMupyemMon
MIPU U3Y4YE€HUU OMOJIOTHH;

® IMOHUMAHUEC CYINIHOCTHU MCTOA0B IMO3HAHUA, UCIIOJIBb3YCMbBIX B CCTCCTBCHHLBIX
HayKax, CIIOCOOHOCTH MCHOJIb30BaTh MOJIYy4aCMBbIC 3HAHUSA IJIA aHAJIN3a U
OOBSICHEHMS SIBJICHUI OKPYKarouiero Mmupa U nmpoucxoasaiunx B HEM HBMCHGHHﬁ,
YMCHHUC [ICJIaTh 000CHOBaHHBIE 3aKJIIOUYEHHS HA OCHOBE HAaYYHbIX (I)&KTOB 151
HNMCHOIUXCA TAHHBIX C TCIJIBIO MMOJYUCHUA TOCTOBCPHBIX BBIBOIOB,

® CIIOCOOHOCTH CAMOCTOSITEILHO MCITOJIB30BaTh OMOJIOrMUECKHUE 3HAHUS JJIsA
peUICHUA HpO6JICM B PCAJIbHBIX ) XU3HCHHBIX CUTYAalIUAX,

® OCO3HAaHHUC ICHHOCTHU HaquOﬁ ACATCIbHOCTHU, TOTOBHOCTb OCYHICCTBIIATD
IMPOCKTHYIO N NUCCJIICAOBATCIIBCKYIO ACATCIbHOCTD NHANBUAYAJIbHO U B T'PYIIIIC,

° TOTOBHOCTH M CIIOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aHI/n0 141
CaMOO6pa3OBaHI/IIO, K aKTUBHOMY ITOJTYYCHHIO HOBBIX 3HAHUH 110 OMOJIOTUH B
COOTBCTCTBHHU C ) KU3HCHHBIMHU HOTpC6HOCTHMI/I.

MeTanpeaMeTHble pe3yJbTaThl

MeranpenMeTHbIe pe3yIbTaThl OCBOCHUS yueOHOro npeameTa «buomorus»
BKJTIOUYAIOT: 3HAYUMBIE JJ1s1 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIUXCS
MEXIUCIUIUIMHAPHBIC (MEXITPEIMETHBIE) OOIIEHAYYHbIE TTOHATHS, OTPAXKAIOIIINE
IIEJIOCTHOCTh HAYYHOUM KapTHHBI MUpa U CHEIU(UKY METO/I0B IMO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax (BEIIECTBO, YHEPTHUs, SABJICHUE, ITPOIIECC,
cucTema, Hay4HbI (PaKT, MPUHIINIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
HCCJIeI0BaHNe, HAOMIOACHUE, H3MEPEHHUE, SKCTIEPUMEHT U JPYTHUX),
YHUBEpCAIbHBIC yUeOHbIC NeUCTBUs (IO3HABATEIbHBIC, KOMMYHUKATUBHBIC,
pETyISITUBHBIE), 0OecrnieunBaronire GopMupoBaHue ¢yHKIIMOHATHHON
IPaMOTHOCTH U COITMAIBHOM KOMITETCHIIMH 00y4alomuXcsi, CHOCOOHOCTD
00y4JaroIIMXCs UCTIOTH30BAaTh OCBOCHHBIC MEKIUCITUTUTHHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC YIeOHbBIE ACHCTBUS B
MMO3HABATEILHOW M COLIMATIbHOM MPAKTHUKE.

MeranpenMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOTPAMMBI CPETHETO 00IIEro
00pa30BaHus JOJDKHBI OTPAXKATh:

OBJIaI[eHI/Ie YHHUBCPCAJIIbHBIMHU y‘—Ie6HBIMI/I IIO3HAaBAaTCJIbHBIMHA I[CﬁCTBPI?IMPII

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:



. CaMOCTOSITETTFHO (POPMYITHPOBAThH U aKTYaIHM3UPOBATH MPOOIIEMY,
paccMatpuBaTh €€ BCECTOPOHHE;

. WCIIOJIb30BaTh IPU OCBOCHUY 3HAHUN MPUEMBI TIOTUUECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CPAaBHEHUS, KIlacCU(pUKAIUU, 0000IIEHNS ), pACKPBIBATH CMBICI
OMOJIOTMYECKUX MOHATUM (BBIETSATh UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATD
CBSI3U C IPYTUMHU TOHATHUSIMH);

® OMpCACIIAThL HEJIU ACATCIbHOCTH, 3a/JaBasd IMapaMCTpPbl U KPUTCPUHU UX
AOCTHUIKCHUSA, COOTHOCHUTDH PE3YJIbTAThl ACATCIbHOCTH C IMOCTABJICHHBIMHU LICIISIMU;

. UCIOJIb30BaTh OMOIOTHYECKUE MOHATHS AJ1 00bsICHEHUS (DaKTOB U SIBJICHUIM
KUBOW MPUPOJIBL;

® CTPOHUTD JIOTHUICCKUC PACCYKICHUA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, T10
aHaJIOFI/II/I), BBIABJIATH 3dKOHOMCPHOCTHU U IIPOTUBOPCUYUA B paCCMATPUBACMBIX
SABJICHUAX, (I)OpMy.III/IpOBaTL BBIBOJBI 1 3aKJIFOYCHUA,

® IMPUMCHATH CXCMHO-MOJACJIBbHBIC CPCACTBA AJIA ITPCACTABIICHUA
CYHICCTBCHHBIX CBSI3€M M OTHOIIICHUM B N3y4aCMbIX OMOJIOTMYECKHUX 06T)€KTaX, a
TaKXEC HpOTI/IBOpetll/Iﬁ pasHoro poaa, BbIABJICHHBIX B PA3JIMIHBIX
I/IH(l)OpMaHI/IOHHLIX HCTOYHHUKAX,

° p33pa6aTBIBaTI> IJIaH pCIICHUA HpO6JI€MBI C y‘léTOM aHaJIn3a UMCIOIITUXC
MAaTCPHUAJIBHBIX 1 HCMATCPHUAJIbHBIX PCCYPCOB,

® BHOCHUTB KOPPCKTUBLI B ACATCIIBHOCTDL, OLICHUBATH COOTBCTCTBUC
PE3YIbTAaTOB LCJIAAM, OICHUBATL PUCKH HOCJ'IGI{CTBI/Iﬁ ACATCIIBHOCTH,

. KOOPJMHUPOBATH U BBHITIOIHATH pa0OTY B YCIOBHIX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

. pPa3BUBATh KPEATUBHOE MBIIIJICHHUE IPU PEIICHUN KU3HEHHBIX MMPOOIEM.
2) 0a30BbI€e HCCIEeI0BaTEIbCKHE TeHCTBUA .

. BJIAJICTh HaBBIKAMHU YUCOHO-HCCIIEIOBATEILCKON U MMPOCKTHOU
NEeATEeIIbHOCTH, HaBBIKAMH Pa3peIICHHS PoOJIeM, ClTIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MTOUCKY METOJIOB PEHICHUS MTPAKTUYECKUX 3aJ]1a4, MPUMEHECHUIO
pa3JIWYHBIX METOJIOB ITO3HAHUS,

. VCIIOJIb30BATh PA3JINYHbIE BUJIBI AEATEIBHOCTH I10 IMOJYYEHUIO HOBOTO
3HAHUS, €r0 UHTEPHPETALNH, TPEOOPA30BAHUIO U MPUMEHEHUIO B YUEOHBIX
CUTyalusiX, B TOM YHUCJIE€ MPU CO3AaHUU YUEOHBIX U COI[MATBHBIX MPOEKTOB,;



. dbopMupoBaTh HAYYHBIN TUM MBIILICHUS, BIAJAETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUAMU U METO/IAMU;

. CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTeIbHON
JESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

. BBISIBIIATh IPUYMHHO-CJIEICTBEHHBIE CBA3U U aKTyaJIn3UPOBATh 3a7ady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs], HAXOAUTh apryMEHTBI IS IOKA3aTEIbCTBA
CBOMX YTBEPKIICHMH, 3a/1aBaTh NapaMeTPbl U KPUTEPHUU PELLICHHUS;

. AHAJIU3UPOBATH MOJYUYEHHBIE B XOJI€ PELICHUS 33/1a4d Pe3yJIbTaThl,
KPUTHUYECKHU OIIEHUBATH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3BMEHEHHE B HOBBIX
YCIOBUSIX;

® AaBaTh OICHKY HOBBIM CUTYyaAllUAM, OLICHUBATDH HpHO6p€TéHHBII>i OIIBIT,

. OCYIIECTBIISITH IIeJICHANPaBIECHHBIN MOUCK MEpEeHOCca CPEJICTB U CIIOCOOOB
JENCTBUS B TPO(PECCUOHATIBHYIO CPEAY;

* YMCETb ICPCHOCHUTDH 3HAHUA B ITO3HABATCIIBHYIO U IIPAKTHYCCKYTO o0nacTu
KN3HCOACATCIBHOCTH,

° YMETb UHTCTPHUPOBATDL 3HAHUA U3 PA3HBIX IMIPCAMCTHBIX O6HaCTCﬁ;

° BBIABUT'aATh HOBBIC UACH, IIPCJIATaTh OPUTUHAJIBHBIC ITIOAXO0AbI K PCIHICHUA,

CTaBUTH NPOOJIEMBI U 3a]1a4H, OMYCKAIOIINE albTEPHATHBHBIEC PEIIICHUS.
3) pa6oTa ¢ uHpopMaIueii:

. OPUCHTHPOBATHCS B PA3TUIHBIX HCTOYHUKAX HHPOPMAITUH (TEKCTE
y4eOHOT'0 TIOCOOHS, HAYYHO-TIOMYJIIPHON JTUTEpaType, OMOIOTHYECKUX CIIOBAPSAX U
CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B UHTEepHETE), aHaTN3UPOBATh
nHOOPMAITUIO PA3INYHBIX BUAOB U (OPM MpeCTaBICHUs, KPUTUYECKU OIICHUBATD
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPEUYHBOCTD;

. dbopMynHpOBaThH 3aMPOCHl U IPUMEHSATH Pa3TUYHBIC METO/IbI IIPH MOMCKE U
otOope Omonornueckoi nHMOpMAIUU, HEOOXOUMOM JIJIsl BHIIOTHEHUS YYEOHBIX
3ajay;

. pUOOPETATH OMBIT UCTIOIH30BAHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTHI, COBEPIICHCTBOBATH KYJIBTYPY AKTUBHOI'O MCITOJIb30BaHUS PA3JIMUHBIX
ITOUCKOBBIX CHCTEM;

. CaMOCTOSITEJIbHO BEIOMPATh ONTUMAJIBbHYIO0 (JOPMY MPEICTABICHUS
Oouosiornueckoi nHdopmanuu (cxemsl, rpaduKku, AUArpaMMbl, TAOJIULbI, PUCYHKH

H JIpyToe);



. MCITI0JIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJICTBA MTPH paboOTE C
Ounonornyeckoil HPpopMalKe: NPUMEHITh XUMUYECKUE, (PU3NUECKUE U
MaTeMaTUYeCKUEe 3HAKU U CUMBOJIBI, (POpMYIIbl, a0OpEeBUATYPY, HOMEHKIIATYPY,
UCIIOJIB30BaTh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA
HAaTJIAIHOCTH;

. BJIAJIETh HABBIKAMU PACIIO3HABAHMS U 3aIIUTHI UHPOPMAIIUH,
MH(pOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBnascHNE YHUBEPCATbHBIMH KOMMYHHKATUBHBIMU JCHCTBUSMU
1) obmieHue:

® OCYHICCTBIIATH KOMMYHUKAIIUN BO BCCX C(I)ean KU3HHU, aKTUBHO
Y4aCTBOBATH B JUAJIOTC UIIN NUCKYCCHUH I10 CYHICCTBY 06cy>1<z[aeM0171 TCMbI
(yMeHI/Ie 3a/1aBaTb BOIIPOCHI, BEICKA3bIBATL CYXKXIACHHUA OTHOCUTCIIbHO BBIITOJIHCHUS
HpezmaraeMoﬁ 3a1a4, YYUTBIBATb HUHTCPECHI U COTJIACOBAHHOCTD HO3I/IIII/H>’I Apyrux
YUYaCTHUKOB AUAJIOTa UJIN )II/ICKyCCI/II/I);

. pacrio3HaBaTh HeBepOaJIbHBIC CPe/ICTBA OOIIEHHUS, TOHUMATh 3HAUYCHHE
COILIMAJIbHBIX 3HAKOB, MPEANOCHUTOK BO3SHUKHOBEHUSI KOH(PJIMKTHBIX CUTYyAIIHH,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

. BJIQ/IETh PA3IMYHBIMU CTIOCOOAMH OOIICHUS U B3aUMOJIEHCTBUS, TOHUMATh
HaMEPEeHUs APYTUX JIIOJICH, MPOSIBISTh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOppeKTHOU (hopme GOopMyITHpOBaTh CBOU BO3PAKEHUS;

. Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOK TOUKY 3pPEHUS C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHas €SATEIbHOCTD:

. MOHUMATh M MCTIOIH30BaTh MPEUMYIIIECTBA KOMAHIHON U WHANBUIYaIbHOM
paboThI MPU PEIICHUH OUOJIOTHYECKOM MPoOIIeMbl, 000CHOBBIBATH HEOO XOTUMOCTh
MPUMEHEHUS TPYNIOBBIX (hOPM B3aUMOACHCTBUS MIPH PEUICHUU yU4eOHOM 3a1a4u;

. BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBHM C YIETOM 00IINX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0O YICHA KOJUIEKTUBA;

. MPUHUMATH L€ COBMECTHOM AEATEIbHOCTH, OPTaHU30BBIBATh U
KOOPJIMHUPOBATH AEUCTBHS MO €€ JOCTHXKECHUIO: COCTABIISTh IUIAaH JICUCTBUH,
pacnpenessaTh POk C y4ETOM MHEHUN YYACTHUKOB, 0OCYKJIaTh PE3YIbTAThI
COBMECTHOM paboThI;

. OLICHUBATh KAYE€CTBO CBOETO BKJIAJ1a U KaXKJIOr0 y4aCTHUKA KOMaH/Ibl B
oO1IMiA pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;



® npeajiaratb HOBbIC ITPOCKTLI, OUCHUBATb UACH C IO3UIIMU HOBHU3HBI,
OPUTIHHAJIbHOCTH, HpaKTI/I‘-ICCKOI\/'I 3HAYUMOCTH,

® OCYHCCTBJIATH IOBUTUBHOC CTPATCITHYCCKOC ITOBEACHUC B PA3JIMYHBIX
CuTyanusax, MposABJISATb TBOPUCCTBO U B006pa)KeHI/I€, OBITH HWHHUIIUATUBHBIM.

OBnaieHue YHUBEPCATbHBIMH PETYISITHBHBIMU JCHCTBUSAMU:
1) camoopranu3zanus:

® HCII0JIb30BaTh OMOJIOTHYECKUE 3HAHUS JJIs1 BBISIBJICHU S HpO6JIeM n ux
peuicHus B JKU3HCHHBIX U y‘le6HBIX CUTYyal X,

® BBI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHUX 3HAHUM OCJIICBBIC U CMBICJIOBBIC
YCTAaHOBKH B CBOUX I[CﬁCTBPIS[X " IMMOCTYIIKAX 110 OTHOIICHUIO K JKUBOM npupozac,
CBOCMY 3O0POBBIO U 3T0POBbBIO OKPYIKAOIIUX,

. CaMOCTOSITEILHO OCYIIECTBIISITh TTO3HABATEILHYIO JICSITEIIBHOCTD, BBISIBISATD
poOJIeMbl, CTAaBUTh U (POPMYTHUPOBATH COOCTBEHHBIC 3a]]a4l B 00pa30BaTEIbHON
JESATeTbHOCTH Y KU3HEHHBIX CUTYaIUsX;

° CaMOCTOATCIIbHO COCTABJIATD IIJIaH PCIICHUA HpO6H€MLI C y‘IéTOM
HMCHOIUXCS pECYypCOB, COOCTBEHHBIX BO3MOXKHOCTEH U HpGI[l'IO‘ITGHPIﬁ;

. J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;
. pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;
. JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh

3a pELICHNUE;
. OIICHUBATh MPUOOPETEHHBIN OTIBIT;

. Croco0CTBOBATH (HOPMHUPOBAHUIO M MPOSIBICHUIO MTUPOKOU IPYIUILIUN B
pa3HbIX 00JIACTAX 3HAHMA, TIOCTOSTHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

° AaBaTb OOCHKY HOBBIM CUTYyallUAM, BHOCUTb KOPPCKTHUBLI B ACATCIIbHOCTD,
OLCHHUBATBb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,

. BJIAJIETh HABBIKAMU MO3HABATENbHOU pe(ICKCUU KaK OCO3HAHUS
COBEPIIAEMBIX IEMCTBUI U MBICIUTEIBHBIX MTPOLECCOB, UX PE3YIBTATOB U
OCHOBaHUM, UCIIOIB30BaTh MPUEMBI pedIIEKCUU ISl OLICHKU CUTYalluH, BIOOpa
BEPHOT'O PELICHUS;



. YMETh OLICHUBATh PUCKUA U CBOEBPEMEHHO MIPUHUMATh PELICHUS 10 UX
CHIDKCHHUIO;

. IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB
NEATEIbHOCTH;

3) npuHsATHE CEOS U IPYTUX:

. OPUHUMATH ce0sl, MTOHUMAas CBOU HEJJOCTATKU U IOCTOMHCTBA;

. NPUHUMATh MOTHBBI U apTyMEHTHI APYTUX IIPU aHAIU3€E PE3yIbTaTOB
NEATEIbHOCTH;

. NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

. pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKa.

IIpexMeTHBIE pe3yabTaThI

[IpenmeTtnbie pe3ynbrathl ocBoeHus nporpamMmmbl COO mo 6uosnoruu Ha 6a30BOM
YPOBHE BKJIIOYAIOT crienupuyeckue 1 yueoHoro npeamera «buonorus»
Hay4HbI€ 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUI 110 OCBOEHUIO, HUHTEPIIPETALIUN

U TIpeoOpa30BaHUIO 3HAHUM, BUJIBI AESITEIILHOCTH TI0 MOTYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAaHUM B Pa3IMYHBIX YUEOHBIX CUTYAIUAX, a TAK)KE B peabHbIX
’KU3HEHHBIX CUTYaIUsX, CBI3aHHBIX ¢ Ouosorueil. B mporpamMmme npeameTHbie
PE3YNbTATHI IPEICTABIICHBI TI0 TOJIaM 00y4YeHUSI.

10-i1 ktace

[IpenmeTHbIe pe3ynbTaThl OCBOSHUS yueOHOT0 npeameta «buonorus» B 10 kmacce
JOJKHBI OTPaXKaTh:

. c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE M POJIU OMOJIOTHH B CHCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (D OPMHUPOBAHUN COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKUX U
3apyO0eKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OUOIOTHH, (PYyHKITHOHATEHON
IPaMOTHOCTH YEJIOBEKA JJI PEIICHUS )KHU3HEHHBIX 3a]1a4;

. YMEHHE PACKPBIBATh COICPKAHNE OMOIOTUUECKUX TEPMUHOB M TIOHSATHIA:
KW3Hb, KJI€TKa, OpTaHU3M, MeTa0013M (0OMEH BEIIEeCTB U MPEeBpallCHHE
SHEPI'uM), TOMEOCTa3 (CaMOpEryJIsIus), ypOBHEBAsI OpraHU3aIusl )KUBbIX CUCTEM,
CaMOBOCIIpOU3BeicHUE (PEIPOYKIIHS ), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;



. YMEHHE U3J1aratb OMOJIOrMYECKUE TEOPUH (KIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, LIEHTpaJIbHAas J0rMa MOJIEKYJIIpHOU Onosorun), 3akoHsl (1.
Menpens, T. Moprana, H. 1. BaBuiiosa) u yuenus (o meHTpax MHOrooOpas3us u
MIPOUCXOXKIEHUS KyIbTYypHbIX pactenuit H. U. BaBunona), onpenensats rpaHULibl
UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

. YMEHHE BJIaJIETh METOAAMH HAYYHOT'O MO3HAHUS B OMOJIOTMH: HAOII0IEHUE U
OIMMCAHME KUBBIX CUCTEM, MPOILIECCOB U SIBJICHUI, OpraHu3alus U IpoBeIeHUE
OMOJOTUYECKOTO IKCIIEPUMEHTA, BbIIBHIKEHHE TUIIOTE3bI, BbISBICHUE
3aBUCUMOCTH MEXKY MCCIIEyeMbIMU BeJIMYMHAMU, O0OBICHEHHE MOTYYEHHBIX
PE3yNIbTATOB, UCIOIB30BAHHBIX HAYUHBIX MOHSITHI, TEOPUI U 3aKOHOB, YMEHHUE
JIeNaTh BHIBOJIbI HA OCHOBAHUM MOJYUYEHHBIX PE3YIbTaTOB;

. YMCHHE BBIJICIATH CYIIECTBCHHBIC TPU3HAKU BUPYCOB, KJIETOK IPOKAPHUOT U
DYKapHOT, OJTHOKJICTOUYHBIX U MHOTOKJICTOYHBIX OPTaHHU3MOB, OCOOCHHOCTH
nporieccoB: 0OMeHa BEIIECTB U MPEBPAICHIS SJHEPTUHU B KIIETKE, OTOCHHTE3a,
TUTACTUYECKOTO U DHEPTeTHYECKOTO 0OMEHa, XeMOCHUHTE3a, MUTO3a, Mei03a,
OILTOIOTBOPCHMS, PAa3MHOKEHHS, WHIUBUYAIBHOTO Pa3BUTHSI OPTaHU3Ma
(oHTOTEHE3);

. yMEHHE MPUMEHSTH MOJy4YeHHbIE 3HAHUS JJ1s1 00bICHEHUS] OUOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JIJIsl IPUHATHS IPAKTUYECKUX PELICHHUI B IOBCEAHEBHOM
KU3HU C 1ebI0 o0ecreueHus: 0€30MacCHOCTH CBOETO 370POBBS U 3/I0POBbS
OKPYXAIOIIUX JIF0JIeH, COOJII0/IEHUS HOPM T'PaMOTHOT'O MTOBEJIEHHUS B OKPY KaIOIIeH
IPUPOJHOM Cpejie, TOHUMaHue He0OX0IMMOCTH UCTIONIb30BAHUS JOCTHKEHUHN
COBPEMEHHOW OMOJIOTUY U OMOTEXHOJIOTHI JIJIsi palliOHAIIBHOTO
IPUPOIOTIOJIH30BAHMS;

. YMEHUE peIIaTh 3JIEMEHTAPHBIE TEHETUUECKUE 3a/1a4l HA MOHO- U
JTUTHOPHUIHOE CKPEIIMBaHUE, CIICTUICHHOE HACJIeI0BAaHUE, COCTABIIATh CXEMBbI
MOHOTHOPHIHOTO CKPEIMBAHUS JIUIS MPEICKa3aHus HACAe0BAHUS MPU3HAKOB y
OpTraHW3MOB;

. YMEHHE BBIMOIHATH J1a00paTOpHBIC U MMPAKTUYECKUE PAOOTHI, COOIOAATH
mpaBmiIa nmpu paboTe ¢ yueOHBIM U JaOOpaTOPHBIM 000PYIOBAHHUEM;

. yYMEHHE KPUTHYECKHU OIICHUBATh M HHTEPIIPETUPOBATH MH(DOPMAITHTO
OMOJIOTUYECKOTO COEePKaHUS, BKIFOUAIOIIYIO IICEBIOHAYYHbBIC 3HAHUS U3
Pa3IMYHBIX KICTOYHUKOB (CpeACTBa MacCOBOI MH(OpMALIUK, HAYYHO-TIONYJIIPHbIE
MaTepualbl), STUYECKUE ACTIEKThl COBPEMEHHBIX HCCIIEI0BAaHUI B OMOJIOTHH,
MeJIUIINHE, OMOTEXHOJIOTUH;

. YMEHHE CO3/1aBaTh COOCTBEHHbBIE TUCHMEHHBIE M YCTHBIE COOOIICHNS,
000011251 OMOIOTNYECKYI0 HH(OPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
WCIIOJIb30BaTh MOHSATUMHBIN anmapaTt OMOJOTHUH.



11-i1 xmacce

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» B 11 knacce
JOJKHBI OTPaKaTh:

. c(OpMHPOBAHHOCTH 3HAHUN O MECTE U POJI OMOJIOTHH B CHCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUH COBPEMEHHOUN €CTECTBEHHO-
HAay4YHOU KapTUHBI MHpA U HAYYHOTO MUPOBO33PEHUS, O BKJIa/I€ POCCUICKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH, PYHKIIMOHATIbHON
IPaMOTHOCTH YEJIOBEKa AJI pelIeHUs )KM3HEHHBIX 3a/1ay;

. YMEHHE PACKpPBIBATh COJICPKAHUE OMOJOTHUYECKUX TEPMUHOB M TIOHSTHA:
BUJI, TIOMTYJISAIHS, TCHOMOH/I, SBOJIONHNS, IBIKYIIHUE CHUIIBI ((DaKTOPBI) IBOIOIUH,
MPUCIIOCOOJIEHHOCTh OPTaHM3MOB, BHI000pa30BaHKE, YKOJIOTHUIECKUE (HAKTOPHI,
HKOCUCTEMA, IPOAYIICHTHI, KOHCYMEHTBI, PEIYIICHTHI, 1SN MTUTAHUS,
9KOJIOTUYECKasl MUpaMujia, OUoreoneHos3, ouocdepa;

A. H. CeseprioBa, yuenus o 6uocdepe B. . BepHanckoro), onpenensTs rpaHUIIbI
UX MPUMEHUMOCTH K KMBBIM CUCTEMaM;

° YMCHHUC BJIAJICTh MCTOAAMHU HAYYHOI'O IIO3HAHUS B OMOJIOTUH: Ha6J'II-0Il€HI/I€ 141
OIMMCAaHUC JXHUBBIX CUCTCM, IIPOLUCCCOB U HBHGHHﬁ, opraHu3anusd U IIPOBCACHUC
OMOJIOrTYECKOro SKCIICPUMCHTA, BBIABUKCHUC TUITIOTC3bI, BBISIBJICHUC
3dBUCHUMOCTHU MCKOY UCCIICAYCMBIMHA BCIINUWHAMU, 00BsCHECHHUE IMOJIYYCHHBIX
PE3YIbTAaTOB, UCITOJIb30BAHHBIX HAYYHBIX HOHSITPIﬁ, Teopﬂﬁ " 3aKOHOB, YMCHHC
ACJIaTb BBIBOJAbBI HA OCHOBAHHWH IMOJYUCHHBIX PC3YJIbTATOB,

. YMEHUE BBIICTISTh CYIIICCTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTUIECKHIX
O00BEKTOB: BUJIOB, TIOMYJISAIIAN, IPOAYIIECHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OHMOTeOIIEHO30B U IKOCHCTEM, OCOOCHHOCTH ITPOIIECCOB: HACIICICTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHUsl, IPUCTIOCOOICHHOCTH
OpraHU3MOB, JACHCTBUS YKOJIOTUIECKUX (PAKTOPOB Ha OPTraHU3MBbI, TEPEeHOCA
BEIIECTB U TIOTOKA SHEPTHH B DKOCUCTEMAaX, aHTPOIIOTCHHBIX N3MEHEHUI B
HKOCUCTEMAX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTCOXUMUYECKUX
IIUKJIOB B Onocdepe;

. yYMEHHE MPUMEHSTh MOJTyYCHHbBIE 3HAHUS NI OOBSICHEHUS OMOJIOTHIECKUX
MIPOLECCOB U SBJIECHUMN, I NPUHATHS TPAKTUYECKUX PENICHUH B IIOBCEHEBHOM
’KU3HU C LIEJIbI0 00ecrieueHus: 6€30MacHOCTH CBOETO 37I0POBbsSI U 310POBbS
OKPY’KaIOUIUX JIFOAEH, COOJIIOICHUSI HOPM T'PaMOTHOTO MOBEACHUS B OKPYKaIOIIeH
MIPUPOJIHOM cpejie, MOHUMaHHe HEOOXOAMMOCTH UCIIOIb30BAHUS JOCTUKEHUN
COBPEMEHHON OMOJIOTUU ISl PAllMOHAIBHOTO MPUPOI0TI0Ib30BAHUS;

. yYMEHHUE pelaTh 3J1€MEHTapHbIE OMOJIOrMYECKUE 3a]]a4, COCTABISATh CXEMBbI
MepeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMAaX (LIeNH NUTaHus);



. YMEHHE BBINOJIHATH J1a00paTOPHBIE U MPAKTUYECKHE padOThI, COOMIOAATH
npaBuiia npu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHHUEM;

. yMEHUE KPUTUYECKU OLIEHUBATh U UHTEPIIPETUPOBATH UHPOPMAIIUIO
OMOJOTMYECKOTO COIepKAHUS, BKIFOUAIOIYIO IICEBIOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX KICTOYHUKOB (CpeJICTBa MacCOBOM MH(MOPMAILIUK, HAYYHO-TIOMYJISIPHbBIC
MaTtepualbl), pacCMaTpUBaTh INI00ATBLHBIE HKOJIOTUUECKUE MPOOIeMbI
COBPEMEHHOCTHU, (POPMUPOBATH 11O OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

. YMEHHE CO3/I1aBaTh COOCTBEHHBIE TUCHMEHHBIC U YCTHBIC COOOIICHNS,
0000111251 OMOIOTUYECKYIO MH(OPMAIIMIO U3 HECKOJIBKUX UCTOUHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATHWHBIN anmapaT OUOJIOTHH.

Conep:xxanue y4e0OHOr o nmpeamMera
10-it kace
BBenenue. (4 4)

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUUECKUMU U
JIPYTMMH €CTECTBEHHBIMHM HayKaMH, puiiocopuei, STUKOM, SCTETUKON U MTPaBOM.
Ponb Ouonoruu B hopMHUpOBaHUK COBPEMEHHON HAYYHOM KapTUHBI MUPA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTtobl TO3HAHUS KUBOM MPUPOIbI (HAOTIOIEHNE, YKCIIEPUMEHT, ONUCAHUE,
U3MepeHue, KiaccupuKkaius, MOJASTUPOBaHUE, CTATUCTHYECKass 00paboTKa
JAHHBIX ).

JlemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u ®@. Kpuk.
Tabmumpl 1 cxeMbl: «MeTOAbI O3HAHUS KHUBOU TPHUPOIBI.

JlaGopaTopHbI€ U MPAKTUYECKHUE PAOOTHI:

Jlaboparopnast padota Ne 1. «MexaHU3MbI CAMOPETYIISLIUI .

I'naBa 1. Mosekyasipabiii ypoBeHb. (13 4)

XKusbie cucTembl (OMOCUCTEMBI) KaK MPeaAMET u3ydeHus: ouonoruu. Otanuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OMocucTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3ali OMOCUCTEM:
MOJIEKYJISIPHBIN, KJIIETOYHBINA, TKAHEBBIN, OPraHU3MEHHBIN, TONYJISIHIUOHHO-



BUJIOBOM, SKOCUCTEMHBIHN (OHOreoIeHOTUYECKHIT), OMoCHEepHBICTEMBI) KaK
npeaMeT u3yueHust ononoruu. OTIMYKE )KUBBIX CUCTEM OT HEOPraHUYECKOU
MIPUPOJIBI.

CgoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIPHBIN, KJIIETOYHBIN, TKAHEBbIN, OPraHU3MEHHBIN, ONYJISILIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOreoIeHOTHYECKHIT), OnochepHBIH.

JlemoHcTpanuu:

Tabnuue!l u cxembl: «OCHOBHbBIE TPU3HAKU JKU3HUY, « Y POBHU OpraHU3AINH KUBOU
IPUPOIBI».

O6opynoBanue: Mmojenb Mojekyisl JJTHK.

XHUMHUUYECKUM COCTaB KJIETKU. XUMHUUYECKHE DJICMCHTBI: MAaKpO3JICMCHTHI,
MUKPOIJICMCHTHI. BOlIa N MUHCPAJIbHBIC BCIICCTBA.

CDyHI(IlI/II/I BOIbl 1 MUHCPAJIBHBIX BCIICCTB B KIICTKC. HOH}IGP}KaHI/IC
OCMOTHYECKOro OajaHca.

Jlunuael: TpUraUIEpu b, Gochoaunuasl, crepousibl. ['napoduibHo-
ruapodoOHbIe cBoicTBa. bruonornueckue pyHkuun munuaos. CpaBHEHHE
yIJI€BO/IOB, OEJIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPTHH.

VYrieBopl: MOHOCaXapuIsl (TIIFOK03a, pud03a U 1e30KCupru003a), Aucaxapuibl
(caxapo3sa, JJakT03a) U moJiucaxapuasl (Kpaxmai, rIIMKOTeH, 1eJI0i03a). buoso-
rudeckue GyHKIUU YTIEBOIOB.

benku. CoctaB u cTtpoeHne 0eIK0OB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezamennmMbie 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbI OEJIKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEpTUYHAS CTPYKTypa). XMMUYECKUE CBOMCTBA OenkoB. buonornueckue
byHKIIUN OENKOB.

depmeHTHI — Onosornueckue karanuzaropsl. CTpoeHne GpepMeHTa: aKTHBHBIH
HeHTp, cyoctpatHas crienuduanocts. Kodhepmentsl. Buramunasl. OTinudaus
(GbepMEHTOB OT HEOPTAHMYECKUX KAaTAIM3aTOPOB.

Hyxnennossie kucnotel: JIHK n PHK. Hykiieotuabl — MOHOMEpPBI HYKIIEMHOBBIX
kucnoT. Ctpoenue u ¢pynknuu JIHK. Ctpoenne n dpynkunu PHK. Bunsr PHK.
AT®: crpoenue u pyHkunn. ButamMuHsl.

Bupychl — Heknerounas opma xu3Hu. Hcropust otkpeitus BupycoB (. U.
NBanoBckwuit). OCOOEHHOCTH CTPOEHUSI U )KU3HEHHOTO 1[MKJIa BUPYCcOB. bak-
tepuodaru. bone3nu pacteHui, KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMU.



Bupyc ummynoneduuunta yenoseka (BUY) — Bo30ynurens CIIM/la. O6parHas
TPaHCKPUIIIHS, peBepTas3a u uaterpasa. llpodunaktuka pacnpoctpaneHus
BHUPYCHBIX 3200JIEBAHMIA.

JlaGopaTopHbI€ U IPAKTUYECKHE PAOOTHI:

Jlaboparopnas pabota No2 «OOHapyKeHHE JTUMUIOB C TTOMOIIbIO KAYECTBEHHOM
peaKIumy.

JIaGoparopnas padota Ne3 «OOHapykeHHE YTIEeBOAOB C MOMOIIbIO0 KaYECTBEHHOMN
peakium.

Jlaboparopnas pabota No4 «O6HapykeHHE OEIKOB C TOMOIIBIO KAUeCTBEHHON
PEaKITHI».

Jlaboparopnas pabora Ne 5 «Karanutuueckass akTUBHOCTb (pepMeHTOB (Ha
IpUMepe aMUJIasbl)»

Jlaboparopnas pabora Ne6 «Briaenenue JIHK u3 Tkanu neueHn»
I'naBa 2. Kiierounslii ypoBenb. (16 4)

HI/ITOHOFI/I}I — HAayKa O KJICTKC. Knerounas TCOPHUA — IIPUMCEP B3aHMOH€ﬁCTBHH I/I,Ileﬁ
141 (1)aKTOB B HAYYHOM IIO3HAHUHU. MCTOI[BI N3YUCHUA KIICTKH.

Krerka kak nenoctHas kuBasi cuctema. O01ire Npu3Haki KIETOK: 3aMKHYTast
HapyxHas MmeMmOpaHna, Mmojekyisl JJHK kak renernueckuii anmapar, cucrema
cuHTe3a Oelka.

Tunsl KIIETOK: SyKapuoTHiecKasi U mpokapuotudeckasi. OCOOEHHOCTH CTPOCHUS
npokapuoTHdeckoi kinetku. Knerounas crenka 6Oakrepuit. CtpoeHue
yKapUOTHYECKOU KJIeTKU. OCHOBHBIC OTJIUYMS PACTUTEIILHOM, ’KUBOTHOM U
rpUOHON KIETKH.

IToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOYHAsI CTEHKA, ITTUKOKAIHNKC, UX
¢ynkiuu. [nazmatudyeckas memOpana, e€ cBoiictBa u pyHkiuu. [luronnazma u eé
opranousbl. OnHoMeMOpanHbie opranouabl kinetku: DIIC, anmapat ["onbmxkwy,
nu30coMbl. [loyaBTOHOMHBIE OPTaHOU Bl KIIETKU: MUTOXOHAPHUH, TUIACTHU/IBI.
[IpoucxoxxaeHnne MUTOXOHIpUH U TiacTud. Bunsl mactun. HememOpanHbie
OpraHOUbI KIETKH: pUOOCOMBI, KJIETOUYHBIN LIEHTP, LIECHTPUOIU, PECHUYKH,
KryTUKU. OYHKIIMY OPraHOUIO0B KIETKU. BritoueHus.

Anpo — perynsTopHbli LIEeHTp KiIeTKU. CTpoeHue siapa: siaepHast 000I04Ka,
Kapuoruia3ma, XpOMaTHH, SAPBIILIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIETKE.



JlemoHcTpanuu:

IToptpersl: A. JleBenryk, P. I'yk, T. [lIBann, M. [llneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammsl: «Pacnpenenenue XUMUYECKUX JJIEMEHTOB B HEXKUBOU IIPUPOJIEY,
«Pacnpenenenue XMUMUYECKUX JJIEMEHTOB B )KMBOM IIPUPOIE».

Tabmuipt u cxeMmbl: «I[lepuoandeckas Tabauia XMMHUYECKUX AIIEMEHTOB,
«CTpoeHue MoJIeKybl BoJibl», «buocunTes 0enka», «CTpoeHue MOJIeKYJIbl OeKay,
«Ctpoenue pepmentar, «Hykneunonsie kuciotel. JJHK», «Ctpoenne Monexybl
AT®y», «CTpoeHne 3yKapuoOTUUECKON KIETKN», «CTPOEHHUE )KUBOTHOUM KIETKW,
«CTpoeHHE PaCTUTENBHOM KIETKN», «CTpPOCHUE IPOKAPUOTHUECKON KIIETKNY,
«CTpoeHue sapa KIETKU», «YTIEeBOAb, «JIMmuasn.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYyAOBaHHUE JJIsl TPOBEICHUS
HAOJIIOICHNI, U3MEPEHUI, IKCTIEPUMEHTOB, MUKPOMPENapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATbHBIX KIETOK.

JlaGopaTopHbI€ U MPAKTUYECKHUE PAOOTHI:

JlaGoparopnas pabota Ne 7. «3ydeHnue cTpoeHus KJIETOK pacTeHUH, )KUBOTHBIX
rpu0OB U OAKTEPHIl O] MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax u ux
OMHUCAHUE.

JIaGopartopnas padota Ne§ «HabmroneHnue mia3Monn3a u Aeria3mMolinsa B KIeTKax
KOKHIIBI JTyKa

JIabopatopnas padota Ne9 «IIpuroroBienue, paccMaTpuBaHHUE U ONKUCAHUE
MUKPOIPENAapaTOB KIETOK PACTEHUI.

OOmeH BemecTB, WK MeTa00Iu3M. ACCUMIUISIINS (TUTACTUYECKUNA 0OMEH) U
TUCCUMUIIAIS (PHEPTETHUECKU OOMEH) — JIBE€ CTOPOHBI €MHOTO MpoIiecca
MeTtabonu3ma. Poiabs 3aKOHOB COXpaHEHUs BEIIECTB U SHEPTUU B TIOHUMAHUU
MeTaboau3ma.

Tunsl 0OMeHa BemecTB: aBTOTPOGHBIN U reTepoTpodHbIA. Ponbs pepmMeHTOB B
0oOMEHE BEIIEeCTB U MPEBPAIICHUH YHEPTHH B KIICTKE.

dortocunTe3. CBeToBas 1 TeMHOBas ¢asbl poTocunTe3a. Peakiuu hotocuHaTE3A.
DddexTuBHOCTH PoTOCHHTE3a. 3HaUeHNE (POTOCHHTE3a IS )KU3HH Ha 3eMIIe.
Brnusinue ycnoBwmii cpesipl Ha (POTOCHHTE3 M CITOCOOBI TOBHIIICHHS €T0
MPOYKTUBHOCTH y KYJbTYPHBIX PACTEHUH.

XeMocHHTe3. XeMOCHHTE3UPYIoIHe 0aKkTepun. 3HaUeHNE XEMOCHHTEe3a JJIs
YKU3HU Ha 3emIIe.



DHepreTuueckuii oOMeH B KieTke. Pacienienue BenecTs, BblIEIEHUE U
AKKyMYJIMPOBAaHHUE SHEPTUU B KJIETKE. DTalbl 3HEPreTHUECKOr0 0OMEHa.
I'muxonus. bpoxxenue u ero Buabl. KucioponHoe okuciaeHue, Uil KIETOUHOE
neixanue. OxkucautenbHoe pochopunupoBanue. DPPHEKTUBHOCTD
HHEPreTUYeCcKOro oOMeHa.

Peakiumn matpuunoro cuntesa. ['enernueckas nnpopmanus u JHK. Peanuzauus
reHeTH4ecKor nHdopmanuu B KieTke. ['eHeTnueckuii Koa 1 ero CBOcTBa.
Tpanckpunuust — matpuunblii cunTe3 PHK. Tpancnsauusa — 6uocunres Oenka.
Oransl Tpancasiuuu. Kogupoanue aMMHOKHUCIOT. Ponib prubocom B OMocHHTE3E
Oenka.

Hexknerounsle (hopmbl xu3Hu — BUpychl. Mctopus oTkpeiTus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOCHUS U KM3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKA, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedunura yenosexa (BUY) — Bozoyaurens CITNM/1a.
OOpatHas TpaHCKpUIILIUS, peBepTa3a U uHTerpasa. [Ipodunakruka
pacnpoCcTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUN.

JlemoHcTpanuu:
IToptpetsr: H. K. Konsuos, /. Y. UBanoBckuii, K. A. Tumupszes.

Tabmuip! u cxembl: « Tunel mutanusy, «Metabonu3my», « MUTOXOHIPHUS Y,
«HepreTuyeckuii oOMen», «Xmnoporacty, «Dorocunresy, «Ctpoerue JTHK»,
«Ctpoenue u (yHKIIMOHUPOBaHUE TreHay, «CuHTe3 Oenkay, «['eHeTnueckuit Kooy,
«Bupyco», «bakrepuodarny, «Ctpoenue u xxu3HeHHbIN 1ukI Bupyca CIT1/a,
0aktepuodaray, «Permmukamus JJHK».

Oo6opynoBanue: moaenu-ammnkanuu «Y apoenne JJHK u tpanckpuniusy,
«buocuntes 6enkay», «CTpoeHHe KIeTKN», Mojielb cTpykTypsl JJTHK.

Krerounsrit 1K, WK )KU3HEHHBINA UK KieTku. MHTepdasza u mutos. [Iporneccs,
nporekaronue B uaTepdasze. Permkanus — peakuus marpuddoro cunresa JJHK.
Crpoenune XxpoMocoM. XpOMOCOMHBIN HA0Op — KapuOTHIL. JIMIUIONTHBIN 1
rarIoUIHbIA XPOMOCOMHBIE Ha0OPbl. XpoMaTuibl. [{luTonornyecke OCHOBBI
Pa3sMHOXKEHUS U HHAUBUAYAIBHOTO Pa3BUTHUS OPraHU3MOB.

Jenenue kietku — MuTo3. Ctaauu muto3a. [Iporecchl, Mporucxoasaiine Ha pa3HbIX
CTaausAIX MUTO3a. brnomornueckuii CMBICI MHUTO3A.

[Iporpammupyemasi TuOENb KIETKH — arlomTo3.

®opMbl pa3MHOKEHHSI OpTaHU3MOB: Oecroioe U moyioBoe. Buabl 6ecronoro
Pa3MHOXKEHHUS: IeJICHUE HAJIBOE, TOYKOBAHUE OJIHO- U MHOTOKJIETOUHBIX,



cropooOpa3zoBaHue, BETETaTUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpraHU3MOB, €r0 3HAYE€HUE ISl CEJICKIUU.

IlomoBoe Pa3SMHOKCHUC, €TO OTINYUA OT OecmoJoro.

Meiio3. Cragun Meitosa. [Ipoueccel, MpoucxoadIne Ha CTaAusaX MeNo3a.
IToBenenue xpomocoM B Meiio3e. Kpoccunrosep. buonorndeckuii CMbICI U
3HAYEHUE Meno3a.

["amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y JKUBOTHBIX. [ToroBEIE
JKeJe3bl: CEMCHHUKH U sSTMIHUKH. OOpa3oBaHUe U PA3BUTHE MOJTOBBIX KJIETOK —
rameT (CrepMaTo30u 1, AMIeKIeTKa) — ciepMaTorenes u oporeHe3. OcoOeHHOCTH
CTPOEHHMS SIULEKIETOK U criepMaro3onioB. OmiogotBopeHue. IlapreHorenes.

11-i1 kaacc.
I'naBa 1. Opranusmennbiii ypoenb. (10 4)

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). broreHeTnueckuii 3aKoH.
OMOproHaTBEHOE pa3BUTHE (IMOPHUOTEHE3). DTarbl SMOPHOHATBLHOTO Pa3BUTHUS Y
MIO3BOHOYHBIX KUBOTHBIX: JPOOJIEHUE, TacTPyJIsALIUs, OPTraHOT'€HE3.
[TocTamOproHanbHOE pa3BuTHE. THUIIBI MOCTAIMOPUOHAIBHOTO PAa3BUTHS: IPSIMOE,
HenpsMoe (JTMUYMHOYHOE). BiusiHue cpesbl Ha pa3BUTHE OPTaHU3MOB, (DaKTOPBI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOACTBA.

Poct Pa3BHUTHUC paCTCHHﬁ. OnTorenes IBCTKOBOTO PaCTCHUA: CTPOCHUC CCMCHU,
CTa I PA3BUTH.

JlemoHcTpanuu:

Tabmump! u cxeMbl: «@OpMBI pa3MHOKEHHUS OPraHU3MOBY, «JIBOHHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», «BereratTuBHOE pa3sMHOKEHUE
pacteHuity, «/lenenue kinetku 0akrepuin», «CTpoeHUE TOJTOBBIX KIETOKY,
«Ctpoenue xpoMocombl», «Knetounsrit ik, «Penmmukanus JJHK», «Mutos»,
«Mernosy, «IIpsmoe n HenpsiMoe pazBuTue», «[ aMeTorene3 y MIIeKONUTAIONX U
4yesnoBeKka», «OCHOBHBIE CTaJIU OHTOT€HE3a».

OO6opynoBaHue: MUKPOCKOII, MUKporpenapaThl «CrepMaTo30Uabl MICKOUTA0-
meroy, «SnuexkneTka MIICKOMUTAIOIETr0», «KapruOKnHE3 B KJIETKaX KOPEIIKa JIy-
Ka», MarHUTHas MoJieib-anmiukamnus «Jlenenue knetku», moaenb JJHK, moaens
MeTahazHO XPOMOCOMBI.

[Ipenmer u 3agauu reHeTuku. Victopust pa3BuThs TeHETUKU. Posib IUTOIOT MU U
SMOPHOJIOTHHU B CTAHOBJICHUHU T€HETUKU. BKIag poCCUUCKUX 1 3apyOeKHBIX yué-
HBIX B Pa3BUTHE T€HETUKU. METOAbI TCHETUKHU (THOPHUI0JIOTHUSCKUH,



LUTOT€HETUYECKU M, MONEKYIIPHO-TeHETUYECKH). OCHOBHBIE T€HETUYECKUE
MOHATHA. ['eHeTHYecKass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKPEIINBAHUN.

3aKOHOMEPHOCTH HACJIEA0BaHUs NPU3HAKOB, YCTaHOBIEHHBIE I'. Mennenem. Mo-
HOTUOPHUIHOE CKpelIuBaHue. 3aKOH eIMHO00pa3usi THOPUIOB MEPBOIO MOKOJICHUS.
[IpaBriIo JOMUHUPOBAHUA. 3aKOH PACIIEIUICHUS TPU3HAKOB. [ MIOTE3a YUCTOTHI
ramer. IlonHoe 1 HEMOIHOE JOMUHUPOBAHHUE.

JuruOpuaHOe cCKpenuBanre. 3aKOH HE3aBUCHUMOT'0 HACJIEOBaHUS TIPU3HAKOB.
[{uToreHeTUYECKUE OCHOBBI TUTHOPUTHOTO CKPEIIMBAHUSA. AHAIM3UPYIOIIEE
CKperuBaHue. Mcnonb30BaHe aHATM3UPYIOMIET0 CKPEIIUBAHUS JIJIST OTIPSICICHUS
F€HOTHIIa OCOOH.

CLI@HJICHHOC HaACJICAOBAHUC ITPU3HAKOB. Pabora T. MopraHa IO CHOCIUICHHOMY
HaCJICOOBaHHUIO I'CHOB. HapymeHHe CHOCINICHUA TCHOB B PE3YJIbTATC KPOCCHUHI'OBC-

pa.

XpOMOCOMHaH TCOPUA HACIICACTBCHHOCTHU. I'eneTnueckue KapThI.

I'enetuka mnomna. XpOMOCOMHOG OIIpCACIICHUC I10J1a. AYTOCOMLI H ITOJIOBBIC
XPOMOCOMEI. ['omorameTHbie 1 I'STCPOraMCTHBIC OPIraHU3MBEI. HaCJIe,IIOBaHI/Ie
IMPU3HAKOB, COCIINICHHLIX C ITIOJIOM.

N3meHunBOCTh. BUbl ”3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.
Ponb cpenpl B HEHACIEACTBEHHOW U3MEHUNBOCTH. XapaKTEPUCTHUKA
MOIU(PUKAIMOHHON U3MEHYMBOCTH. BapualioHHBIM psll 1 BapualmoHHasi KpUBas.
Hopwma peakunu npuzHaka. KoaudecTBEeHHbIE M KAYECTBEHHbBIE MPU3HAKU U UX
HopMa peakuuu. CBoiicTBa MOIU(DUKAITMOHHONW U3MEHYUBOCTH.

HacnencrBennasi, win reHOTUIIMYECKasi, I3AMEHUYUBOCTh. KOMOMHATHBHAS U3MEH-
YUBOCTh. Mei03 M TI0JIOBOH MPOIECC — OCHOBA KOMOMHATHBHON N3MEHUYUBOCTH.
MyTanronHas u3MeHIMBOCTh. Kimaccudukarus MyTaiuii: reHHbIe, XpOMOCOMHBIE,
reHoMHbIe. YacToTa ¥ MPUIMHBI MyTanuil. MyTareHHbie pakTopbl. 3aKOH
FOMOJIOTMYECKHX PSJIOB B HAacieACTBeHHOM u3MeHunBocTy H. M. BaBuioga.

BHGHI[epHaﬂ HaCJICACTBCHHOCTh U H3MCHYHNBOCTbD.

I'enetuka yenoBeka. Kapuotun venoBeka. OCHOBHBIE METO/Ibl TEHETHKH Y€~
JIOBEKA: TCHEAJIOTHYCCKHI, OJIM3HEI[OBBIN, IUTOT€HETUUECKUM, O MOXUMUYECCKUM,
MOJIEKYJISIpHO-TeHeTHYeCKU. COBpEMEHHOE OMpe/ieiCHHe TeHOTHIA:
MOJITHOT€HOMHOE CEKBEHHUPOBAHUE, TCHOTUITMPOBAHUE, B TOM YHUCJIE C TOMOIIBIO
[111P-ananmu3a. HacneacTBeHHBbIC 3a001€BaHMS YelIOBEKA: TeHHBIE 00JIC3HH,
00JIE3HM C HACIIEICTBEHHOM MPEAPACIIONOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HU.
ComaTtnueckue u reHepaTuBHble MyTauuu. CTBOJIOBBIE KIETKU. [[puHIMIIBI
3I0pOBOr0 00pa3a KM3HM, TUArHOCTUKH, TPODMIAKTUKA U JICUCHUS TeHETHICCKUX



Oone3Hel. MeauKo-TeHeTHYeCKOe KOHCYJIbTUPOBaHUE. 3HAU€HUE METULIUHCKON
I€HETHKHU B NIPEIOTBPAIICHUH U JIECUEHUU TeHETUUECKHUX 3a00JIeBaHUI YEIOBEKA.

JlemoHcTpanuu:

IToptperst: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecosckuii, H. 1. BaBuiios.

Tabmuipl u cxeMbl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €T0 IUTOTCHETUYECKas
OCHOBa», «3aKOH PACHICIIJICHUS U €r0 IUTOTCHETUYECKasi OCHOBaY, «3aKOH
YUCTOTHI raMeTy, «JlurudpugHoe ckpernmBanuey, «llutomornyeckue OCHOBBI
JTUTHOPUIHOTO CKpelnIuBanus», «Meiio3», «BzaumoselicTBue aieibHbIX TEHOBY,
«l'eHeTnYeCcKre KapThl PACTEHUM, )KUBOTHBIX U YEJIOBEKa», «[ 'eHeTrKa mosa,
«3aKOHOMEPHOCTH HACJIEOBAHUS, CUETUIEHHOTO C MoJIoM», «KapuoTurbl
YeJIOBEKa U KUBOTHBIXY», « Buabl u13MeHUUBOCTHY, «MoanduxkanoHHas
U3MEHYMBOCThY, «HacnenoBanue pesyc-pakropay, «['eHeTnka rpymnmn KpoBuy,
«MyTanoHHass U3MEHYUBOCTH.

O6opynoBanue: Moenu-anmiInkanu «MoHoruopuaHoe ckpenuBanuey, «He-
MOJIHOE IOMUHUPOBaHue», «Jlurubpunnoe ckpenuBanuey, «llepexpéct xpomo-
COM», MUKPOCKOT ¥ MUKporpenapat «/po3oduna» (Hopma, MyTauu GopMsI
KPBUILEB U OKPACKU Teja), repdbapuit «I'opox moceBHON».

Cenekuus Kak HayKa U IIpoLiecC. 3ap0oxkKACHUE CEIEKIINU U JOMECTUKAIUs. Y YEHUE
H. 1. BaBunoBa o ieHTpax NpoUCXOXACHUS U MHOTO00pa3us KyJbTYPHBIX
pactenuii. LIeHTpbl MPOUCXOKIECHUS TOMAIIHUX KUBOTHBIX. COpT, mopoa,
HITaMM.

CoBpeMeHHBIC METOJIBI CeNIeKITUU. MaccoBbI U MHIAMBUIYAIBHBIH OTOOPHI B Ce-
JIEKIIMUA PACTECHUN U )KMBOTHBIX. O1IeHKa dKCTepbepa. BIu3KopoACTBEHHOE CKpE-
muBaHue — MHOpuauHT. Yncrtas muausa. CKpenuBaHue YUCTHIX JIHHUH. ['eTeposuc,
iy TudpuiHas cuna. HepoacTBeHHoe ckpenuBanue — aytopuauar. OtnanéHHas
rubpuan3anus 1 e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 1 MoJTy4eHUe
MOJUATIONAO0B. JIOCTHIKEHHUS CEJIEKIIUN PACTCHUMN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorusa kak orpacib NPoU3BOICTBA. [ €HHAsl MHXKEHepHUs. DTalbl Co-
3nanust pekomOunanTHoit JJHK u TpaHcrenHbix opranu3moB. Kierounas
nHxeHepus. Knerounbie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUM.
KnonupoBaHue BEICOKONIPOIYKTUBHBIX CEIBCKOXO03UCTBEHHBIX OPraHU3MOB.
Dkonornyeckue u atnueckue mnpodiemsl. 'MO — reneTnyecku
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. 1. Basunos, 1. B. Muuypums, I'. /{. Kapneuenko, M. ®@. IBaHOB.



Tabnuipl u cxeMbl: kKapTa «lleHTpBI MPOUCXOXKACHUS U MHOTOO0pa3usl KyJIbTyp-
HBIX pacTeHui», «Ilopoabl JOMaLIHUX JKUBOTHBIX», «COpTa KyJbTYPHBIX PacTe-
Huiy, «OTaanéunas rudpuauzanus», «Padotel akagemuka M. @. UBanoBay,
«JTonummonaus», «O0bEKTH OMOTEXHOJIOTUMNY, «KIIETOUHBIE KYJIBTYPhI U
KJIOHHpOBaHUe», «KOHCTpyrnpoBaHUE U EPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKU TUIOA0B U KOPHEILIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CeabCKOX03SIUCTBEHHBIC PACTCHUS».

JlaGopaTopHbIe U MPAKTUYECKHE PAOOTHI:

Okckypcusi «OCHOBHBIE METOJIBI M JJOCTHXKEHUS CEJIEKIIMU PACTEHUMN U )KUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIUIO, TNIEMEHHYIO (pepMy, COPTOUCTIBITATENIbHBINA YYACTOK,
B TEIUIMYHOE XO3SMCTBO, TaO0PATOPHIO arpOyHUBEPCUTETA WIIM HAYYHOTO

LIEHTPA)».
I'naa 2. IlonyiIMOHHO-BU/0BOH YPOBEeHb. (8 4)

[IpeanochIKu BO3HUKHOBEHUS SBOJIOLIMOHHON TEOPUU. DBOIIOLMOHHAS TEOPHS U
e€ MecTo B Ouosioruu. BiusiHue 3BOTIOIMOHHON TEOPUU Ha pa3BUTUE OMOJIOTUHU U

IPYTUX HayK.

CunerenscTBa 3BONMIONKU. [laneoHToNOrMYECKHE: TOCIIEIOBATEILHOCTD
MOSIBJICHHS BUAOB B TTAJICOHTOJIOTMUECKOM JIETOMHUCH, TTEPEXOHBIE POPMBI.
buoreorpaduueckue: cxo/cTBO U paznuure GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOPHOIOTUYECKHE: CXOACTBA M PA3INYUs YMOPUOHOB Pa3HBIX BUOB
03BOHOYHBIX. CPaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, AaHAJIOTUYHBIE,
PYJIMMEHTapHBIE OPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKHE: CXOICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX META0OIUYECKUX MyTEH y BCEX
OpPraHu3MOB.

OpomonuonHas tTeopust Y. Jlapeuna. [Ipenanocbuikyu BOSHUKHOBEHHUS TapBUHU3MA.
JIBMKyIIue CUIIBbl HBOTIOIUMHY BUOB 10 [lapBuHy (M30BITOYHOE Pa3MHOKECHHE TTPU
OTPaHUYECHHOCTH PECYPCOB, HEOIpeAeIEHHAs M3MEHYNBOCTh, O0pHOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckast Teopus 3Boioruu (CTI) u €€ 0OCHOBHBIE MOJIOXKEHUS.
MukposBomonus. [Tonynsiiusa kak e1MHUIA BUIa U SBOJIOLINH.

JIBrkymiue cuibl ((pakTopsl) 3BOJTIOIMHU BUIOB B Ipupoe. MyTallmoHHbII
MpoIecC U KOMOUHATUBHAS U3MEHYUBOCTh. [lonmynsiiuoHHbIE BOJHBI U Jpeid
reHoB. M3osi1ust 1 Murparusi.



EcTecTBeHHBII 0TOOp — HanpaBIAOMWMKA GakTop 3BOTIONUU. DOPMBI
€CTEeCTBEHHOT0 0TOOpA.

[IprcnocoOIeHHOCTh OPraHU3MOB KakK pe3yiabTaT 3Boouud. [Ipumepsl
MPUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd03bl U UANOAJANITALIUY.

Bun u Bugoo6pazoBanue. Kpurepun Buaa. OcHOBHbIE (OpMBI BU000PA30BAHUS:
reorpa(uyeckoe, IKOJIOTNIECKOE.

MaKpOBBOHIOHI/IH. CDOpMBI OBOJJIIOIIHU q)HJIeTH‘{eCKaH, AUBCPIrCHTHAA,
KOHBCPICHTHAA, ITapaJljICJIbHAA. H606paTI/IMOCTB SBOJJIOIIHH.

[TpoucxoxaeHne oT HeECTIEIMATU3UPOBAHHBIX TPeAKOB. [Iporpeccupyromias
crienanu3anys. AJanTuBHas pagualus.

JlemoHcTpanuu:

[Toptperst: K. JIunnen, XK. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkens, @. Mromnep, A. H. Cesep1ios.

Tabnuuel u cxembl: «Pa3BuTHe OpraHUnYecKoro Mupa Ha 3emiiey, «3apoIbIiu
MO3BOHOYHBIX KUBOTHBIX», K APXEONTEPUKCY», «DOpMBbI OOPHOBI 32
cyliecTBoBanue», «EcrecTBeHHbIN 0TO0DPY, «MHOr000pasue COpTOB pacTeHUI,
«MHoroo6pasue nopoj *KuBOTHIX», «[lonmynsuun», «MyTanmoHHas
U3MEHUYUBOCTBY», « ApoMopd o3y, «anoananranuny, «O01as neresepaus,
«/IBmxyiue cuiibl 3BoMoLNNY, «Kapra-cxema mapuipyra nyremectBus Y.
JHapBuHay, «bopn0a 3a cymiecTBoBaHue», «[IpUCmoco6I€HHOCTh OPraHU3MOBY,
«["eorpaduyeckoe BuI000pa3zoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHUE).

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKHU, HAOOP
TUTOZIOB M CeMsTH, KoyuieKiust «[Ipumeps! 3aUTHBIX TPUCTIOCOOTICHUH Yy
KUBOTHBIX», MOZIeNIb «OCHOBHBIC HAMPABIICHUS YBOIIOIUNY», 00BEMHAS MOJICIIb
«CTpoeHue TOJIOBHOTO MO3Ta O3BOHOYHBIX).

buoreorpadguieckas kapra Mupa, KoJeKus «PopMbl COXPaHHOCTH MCKOTTAeMbIX
KUBOTHBIX M paCTEHUI», MoJieTb antumkaius «llepekpéct xpoMocomy, BIaKHbIC
npenapatsl «Pa3Butre HaceKoMoroy, «PazBuTue JSTYIIKNY», MUKpOTIpenapaT
«Ipozoduma» (Hopma, myTamuu GOPMBI KPBIITLEB U OKPACKHU TENA).

JlaGopaTopHbI€ U MPAKTUYECKHUE PAOOTHI:

JlaGopartopras pabora Ne 1. «BeIsiBIIeHHE MPUCTIOCOOISHUNH OPTaHU3MOB K
BIIMSTHUIO PA3JIMYHBIX SKOJIOTUYECKUX (PAKTOPOB».

Jlaboparopnas padota Ne 2. «CpaBHEHHE aHATOMUYECKOTO CTPOCHHUS PACTEHUN
Pa3HBIX MECT OOUTAHUS».



I'naBa 3. JkocucTeMHblii ypoBeHb. (7 4)

Coo01ecTBo Opranu3zMoB — onoueHo3. CTpyKTypbl OMOLIEH03a: BU10Bas,
MPOCTPaHCTBEHHAs, Tpoduueckas (nuieBas). Bunbi-nomunantel. CBs3u B
OuoLIeHO3E.

DKOJIOTMYECKHUE CUCTEMBI (3KocucTeMbl). [ToHsiTHe 00 3KOCHUCTEME U
ouoreorienose. DyHKIMOHATBHBIE KOMIIOHEHTBI 9KOCUCTEMBI: TIPOIYLICHTHI,
KOHCYMEHTBI, peAylieHThl. KpyroBopoT BelecTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduueckue (nuieBbie) YpoBHU IKOCUCTEMBI. [IHIIeBbIC 1IENU U CETH.
OcHOBHBIE MMOKa3aTENHN SKOCUCTEMbI: OMoMacca, MPOAYKIHs. DKOJIOTHYECKUE
MUPaMUJIbL: TPOIYKIINH, YUCICHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM
YCTOMYUBOCTH, CAMOpETyJIsiiius, pazputue. CyKieccusl.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WIIN
IIMPOKOJIMCTBEHHOTO JIECA.

AHTpOIOreHHbIE IKOCUCTEMBI. ATPOIKOCHCTEMBIL. Y POOIKOCUCTEMBI.
buonornueckoe u X03s1iICTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpaszue kak (pakTop ycTOHYMBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pazHOOOpa3us Ha 3emiie.

VYuenue B. 1. Bepuaackoro o 6uocdepe. ['panutipl, coctaB u CTpyKTypa
ouocdepsl. XKupoe BemiecTBo u ero GpyHKIuu. OcodeHHOCTH Onochepnl Kak
rJ100aJIbHOM IKOCUCTEMBI. [[nHaMuueckoe paBHOBECHE U 0OpaTHas CBS3b B
ouocdepe.

KpyroBopoThI BemecTB U OMOTEOXUMUYESCKUE ITUKITBI JIEMEHTOB (yTIiiepoa,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoBedecTBO B OMochepe 3emian. AHTPOIIOTeHHBIE H3MEHEHHS B Onocdepe.
I'moGanpHbIC 2KONTOTrHYECKUE MTPOOIESMBL.

CocymiecTBoBaHM€E MPUPOIBI 1 yenoBedecTBa. CoxpaHeHue OuopazHooOpasus Kak
OCHOBa ycToWunBOCTH OMochepbl. OCHOBA palliOHAIBHOTO YIIPaBICHUS
MPUPOAHBIMH PECYPCAMHU U WX MCTIOIb30BaHuE. J[oCTIKeHNsT OMOIOTHH M OXpaHa
MPUPOJIBIL.

JlemoHCTpauuu:
[Moptpetsi: A. . Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuipbl u cxemsbl: «Iluiessle nenu», «brolEHO3: COCTaB U CTPYKTYpay,
«ITpupoansie coobimecTBay, «llenu nuranusy, « IKoJIOrHYecKas MUPaAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MHUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA



XBOMHOTO Jiecay, «bruoneHnos BogoéMay, «ArpoueHos», «lIpumepHeie
AQHTPOIIOT'€HHBIEC BO3AECUCTBHS Ha IPUPOLY», «BakHENIIMe HICTOYHUKU
3arpsi3HEHHsI BO3AyXa U TPYHTOBBIX BOJ», «[louBa — BaxkHel1Ias cocTaBistoas
ouochepo», «DakTopel Aerpaganuu nousy», «llapaukoselil 3ppexr», «DakTopsl
PaAMOaKTUBHOTO 3arpsi3HeHus ouocdeps», «O0mas cTpykrypa ouocheps»,
«PacnpocTtpanenue xxu3Hu B onochepe», «O30HOBbIN 3KpaH Ouocheps»,
«KpyrosopoT yrinepoaa B Ouocdepe», «KpyroBopor azora B IpupoIe».

O6opynoBanue: Mofenb-anmMKaus « Tunuaneie OMOIEHO3bI», TepOapHil
«PacturenbHble cooOLIECTBaY, KOJIEKIUU «broLeno3», «Bpenutenn BakHEHINX
CEJIbCKOXO3IMCTBEHHBIX KYIbTYp», FepOapuu U KOJJIEKIIMM PACTEHUN U
KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM SKOJOTMYECKUM I'pyIIaM OJHOTO BUAA,
Kpachas xknura Poccuiickoii @enepannu, n300pakxeHusi OXpaHsIEeMbIX BUIOB
pPacTEHU U )KUBOTHBIX.

[IpakTrdeckue u 1adopaTopHbIE PaOOTHI:

Jlaboparopnas pabota Ne3 «MeTopl u3mepeHus GakTopoB Cpeabl OOUTAHUS
(yueOHO-HCCIIeTI0BATEILCKHUIN TIPOCKT).

JlabGoparopnas pabota No4 «3yueHne dKOJIOrH4eCKON HUIIN Y pa3HbIX BUIOB
pacTeHun».

Jlaboparopnas pabota Ne5 «Onucanue 3KOCUCTEM CBOSH MECTHOCTH.

JIaGopatopHas padota Ne6 «MojenupoBaHue CTPYKTYp U IIPOIECCOB.
POUCXOJIAIIMX B 3KOCHCTEMaX (Ha MpUMepe aKBapuyMa)y.

I'naBa 4. buocdepunlii ypoBenb. (7 )

JloHay4HbI€ MIPEACTABICHHUS O 3aPOKICHHUH kU3HU. HaydHble THIIOTE3bI BO3ZHUK-
HOBEHMS KM3HU Ha 3emiie: abMoreHe3 U MaHcnepMus. XUMHUeCKasi IBOJIOLIHS.
AOUMOTEHHBII CUHTE3 OPraHUYECKUX BEIIECTB U3 HEOPTraHUYECKUX. JKCIIEPUMEH -
TaJbHOE MOATBEPKICHUE XUMUYECKON 3BOJIONNHY. HayanbHble 3Tanbl
o6uonorunyeckoit aBomonuu. ['unoreza PHK-mupa. opmupoBanrne memOpaHHBIX
CTPYKTYP Y BO3HUKHOBEHHE MPOTOKJIETKH. [IepBble KIETKU U X 3BOJIFOLIUS.
®opMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTAHU3MOB.

Pa3zButure xu3Hu Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxeiickast 1 nmpore-
po3oiickas »pbl. [laneo3olickas 3pa u €€ nepuojabl: KEeMOPUNUCKUI, OPIOBUKCKUH,
CUJIyPUMCKUU, IEBOHCKUIM, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3o030¥ickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKHM, METTOBOM.

KaliHo3oiickas 3pa u €€ nepuopl: NajJeoreHOBbIM, HEOT€HOBBIM, aHTPOIIOTe -
HOBBIU.



XapakTEepUCTUKA KJIUMATa U F€0JIOTMYECKUX MpoueccoB. OCHOBHBIE HTAIIbl HBO-
JIOLUWU PACTUTENIBHOTO U AKUBOTHOTO MUPA. ApoMOp(03bl Y paCTEHUH U KUBOT-
HbIX. [losBIEHUE, pacBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

CucremMa OpraHu4ecKoro Mupa Kak oTpakeHue 3BoItonund. OCHOBHBIE
CHUCTEMATHUECKHE IPYIIbl OPTaHU3MOB.

OBOJIOIMS YeNOBEKA. AHTPOIIONOTHS KaKk Hayka. Pa3zBuTue npeacTaBieHuil o
MIPOUCXOXKIEHUH YesloBeKa. MeTobl n3yueHus antpornorenesa. CxoacTea u
pasnuyMs YeaoBeKa U KUBOTHBIX. CHCTEMAaTHYECKOE TIOJI0KEHHE YeTIOBEKA.

JBrxyiue cuibl (hakTopsl) aHTpororenesa. HacinencrsenHast ”3BMEHYMBOCTh U
ecTecTBEHHBIN 0TO0p. O01IEeCTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIAUN TPY-
11a, MBIIIUIEHUE, PEYb.

OCHOBHBIE CTaJIUH U BETBU SBOJIIOLIMYU YEJIOBEKA: ABCTPAIONUTEKH, YeIoBEK yme-
a1, Yenosek npsaMoxoasmnii, YenoBek HeaHAepTanbCKui, YenoBeK pa3yMHBIi.
Haxoaku uckomaemMbIX 0CTaTKOB, BPEMsI CYIIIE€CTBOBAaHMs, 001aCTh
pacnpocTpaHeHHsl, 00bEM I'OJOBHOTO MO3ra, o0pa3 )KM3HH, OpYyIHUs.

Yenoseyeckue packl. OCHOBHBIE OOJIBIIIKME PAChl: €BPONEOUIHAS (€Bpa3uiicKas),
HETrpO-aBCTpaJIONIHAs (SKBATOpUAJIbHAS ), MOHTOJIOMIHAS (a3UATCKO-
amepuKaHckasi). YepThl MpUCIIOCOOIEHHOCTH MPEICTABUTENICH YeTTOBEYECKUX pac K
yCIIOBUSM cylecTBoBaHUs. EnMHCTBO yenoBeueckux pac. Kpurnka pacusma.

JlemoHcTpanuu:
[Toptpetsl: @. Penn, JI. [lactep, A. . Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabnuup! 1 cxeMbl: «Bo3zHukHoBeHHe COJIHEUHON CUCTEMBI», «Pa3BuTHE
OpraHUYecKoro Mupay, «PacturenbHas KieTka», « KuBOTHas KIETKa»,
«IIpokapuotnueckas kieTka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUPay,
«CpaBHEHUE aHATOMHYECKUX YEPT CTPOCHHS YEIIOBEKA U YEIOBEKOOOPA3HBIX
00e3bsiH», « OCHOBHBIE MECTA MaJICOHTOJIOTUYECKUX HAXOJIOK TPEIKOB
COBPEMEHHOI0 YelIOBEKaY, «/[peBHenune moan», «pesaue moan», «llepseie
COBpPEMEHHBIE JIIOAN», «HenoBeuecKknue pacei».

Oo6opynoBanue: Mmyisiku «IIporcxoxaenne denoBeka» (0I0CThl aBCTPAIONUTEKA,
MUTEKaHTpOIa, HeaHJAePTalIbla, KPOMAHbOHIIA), CJCMKHU WIH H300paKeHUS
KaMEHHBIX OPYIU MEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPhI, pyOusa, ckpebia),
reoXpOHOJIOrnYecKas Tabynia, KOJeKIus «@opMbl COXPAHHOCTH UCKOIMIAeMbIX
KUBOTHBIX M PACTEHUI.

JlaGopatopHbie U MPAKTUYECKUE PAOOTHI:

Jlaboparopnas padota No7 «OneHKa aHTPOTIOTEHHBIX U3MEHEHUN B IPUPOIE.



TemaTrnueckoe mianuposanue. 10 kiacc

Non/mt

HaumenoBaunue
pa3aesioB U TEM
IIPOrpaMMBbI

KonnuecTBO YacosB

Bcero

KoHTpoib
HbIE
paboThI

IIpakTuuec
KH€ paboThI

DNEKTPOHHBIE
(undpoBsbie)
00pa3oBaTeIbHBI

€ pecypchl

BBenenue

bubnmoreka
OI'C «Mos
IKOoJIa» —
lesson.academy-
content.myschool
.edu.ru/06/10

MonekyIsipHbIi
YPOBEHb

13

Bubmuoreka IJOK
https://m.edsoo.ru/7f4
1c292

Tpenaxep
«O0iako
3HAHUM.

buonorus. 10
knacc, OO0
«Pusukon JIab»

Kierounen
YPOBEHbD

16

DNEeKTPOHHBIN
00pa3oBaTeIbHBI
U pecypc
«Jlomanaue
3a7aHusl.
Cpennee obriee
oOpa3oBaHueE.
buomorusay, 10—
11 xknacec, AO
HU3natenbcTBO
«IIpocsemenue»

[ToBTOpEHUE

bubnuoreka [JOK
https://m.edsoo.ru/7f4
1c292
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