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IHosgscHuTEALHAA 3aANMMUCKA

PabGouass mporpamma cpensHero ooOmiero oOpazoBanus MBOY «Ykpaunckas
mikona» Cumdepononbckoro paitona Pecniyonuku KpbiM pazpaboTaHa B COOTBETCTBUU:
* @enepanbHbIM 3aKOHOM Ne273-03 ot 29 nekabps 2012 roma «O6 obpa3oBaHuu B
Poccuiickoit @enepannny» ¢ USMEHEHUSIMHU U JOTOJHEHUSIMU;

* Ilpukazom MuHucrepcTBa oOpa3zoBaHusi W Hayku Poccuiickoit ®Pepepanuu OT
17.05.2012r. No 413 «0O06 yrBepkaeHuu (enepasbHOr0 TOCYIaPCTBEHHOTO
00pa3oBaTeIbHOIO CTaHAAPTa CPEAHETO OOLIEr0 00Pa30BaAHMSD)

* ITpukazom MunucrtepctBa npocsemieHus Poccuiickoit @enepanuu ot 12.08.2022r.
Ne 732 «O BHeceHuun u3MeHeHu B GefiepaibHbIi rocy1apCTBEHHbIN 00pa3oBaTeIbHbIN
CTaHJApPT CpPEAHEro odIero o0pa3oBaHMsl, YTBEPKAEHHBIM prKa3oM MuHucTepcTBa
oOpa3oBanus 1 Hayku Poccuiickoit @eaepanuu ot 17 mas 2012r. No 413

* [Ipuxazom MunucrepctBa npocemienus Poccuiickoii @eaepanuu ot 18.05.2023 1. Ne
371 «O0 yrBepxacHNH (heaepaTbHOi 00pa30BaTeIbHON TPOrPaMMBI CPETHEr0 00IIero
o0pa3oBaHUS

IIpu pazpaboTke nporpaMMbl MO OHOJOTMM TEOPETHYECKYI0 OCHOBY IS
OIpeNeNeHUs] MOAXOA0OB K (OPMHUPOBAHUIO COAEpPKAHHUS Y4YEOHOro MpeaMeTra
«buonorus»  cocraBuim:  KoHUenTyanbHele  nonoxenus ~PI'OC  COO o
B3aMMOO0YCIIOBIEHHOCTHU LENEH, COJIepKaHUsl, Pe3yJIbTaTOB 0O0y4eHHs U TPeOOBaHUM K
YPOBHIO TOATOTOBKHM BBIMTYCKHUKOB, IMOJIOXKEHHUS 00 OOLIMX WENsX U MPHUHIMIAX,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHEr0 00Iero 00pa3oBaHus
B Poccutickoii denepariu, a Takxke MOJIOKEHHS O creruduke Ononorun, e€ 3Ha4YeHUU
B TIO3HAHUU >KUBOM MPUPOABI M 0OECIEYEHUU CYILIECTBOBAHMS YEJIOBEYECKOIrO
oburectBa. CorinacHO Ha3BaHHBIM IMOJIOKEHHSIM, OIPEAENIEHbl OCHOBHBIE (DYHKIIMU
IPOrpamMMBbI 1O OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no O6uonoruu Aa€T MpeACTaBICHHUE O LIesiX, 00 o0uieil crpareruu
o0yueHus, BOCOUTAHUS U Pa3BUTHUsI OOYYaIOIIMXCS CPEICTBAMU y4EOHOTO MpeaMeTa
«buonorusy», omnpenenser 00s3aTelbHOE MPEAMETHOE COACP)KAHHUE, €r0 CTPYKTYpY,
pacmpeneneHue IO pasfejaM W TeMaM, PEKOMEHAYEMYIO TOCIeI0BaTeIbHOCTh
U3Y4YEHHUs] y4eOHOro Marepuana ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX
CBsI3eH, JIOTUKM  0Opa30oBaTEeNbHOIO  IpOILEcCa, BO3PACTHBIX  OCOOEHHOCTEN
00 y4Jaromuxcsi.

B nporpamme mo OMOJIOTMM TakK€ YUYMUTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U MPEAMETHbIM pe3yJbTaraM oOOy4yeHUs B
(GbopMUPOBaHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIILHOU JeATEeTLHOCTH/ydeOHBIX
JEUCTBUN 00YJAIOIIMXCSI IO OCBOCHHIO COJIEPKaHUsI OMOJIOTHYECKOT0 00pa30BaHMUS.

B nporpamme no 6uonorun (10—11 kmaccel, 6a30BbIii ypOBEHb) PEaTU30BaH MPUHIUIT
IIPEEMCTBEHHOCTH B M3y4€HUHM OMOJIOTHH, Onaronaps yemy B HEll mpocMaTpuUBaeTCs
HaIPaBJICHHOCTh Ha pa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMUPOBAHHUEM €CTECTBEHHO-
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HAy4YHOTO MHUPOBO33PEHMSI, LIEHHOCTHBIX OPHUEHTAIUN JIMYHOCTH, HKOJIOTHYECKOTO
MBIILIEHUSI, TTPEICTABIICHUI O 3JI0POBOM 00pase >KU3HU U OepEeKHBIM OTHOIIIEHHUEM K
OKpY»Karolllel MPpUpOaHOMN Cpee.

[ToaToMy Hapsiy ¢ u3ydeHHEM OOIIeOHMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHHUH KHUBBIX CHCTEM Pa3HOTO PaHTa U CYITHOCTH OCHOBHBIX MTPOTEKAIOIINX B HUX
MPOIIECCOB B TMpOrpaMMe MO OWOJIOTMH YyJEJICHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHWUW B TTOBCEIHEBHOW JKU3HU JUISI PEIICH s TPUKIIAIHBIX 33/1a4, B TOM
yycie: Npo(UIAKTUKU  HACJHEACTBEHHBIX  3a00JIeBaHMIl  4eloBEeKa, MEIUKO-
TCHETHYECKOTO0 KOHCYJIhTHUPOBAHUS, OOOCHOBAHUSI SKOJOTHYECKH IETIECO00Pa3HOTO
MOBEACHUSI B OKPYXKAIOLIEH MNPUPOJHOM CpEAE, aHaIM3a BIMSHUSA XO35SWCTBEHHOU
JeSTETHPHOCTA YEJIOBEKAa Ha COCTOSHUE MPUPOAHBIX U HMCKYCCTBEHHBIX IKOCHUCTEM.
Y cunenne BHUMaHUA K TPUKIIATHON HAMPaBIeHHOCTH yueOHoro npeameta «buomorus»
MPOJUKTOBAHO HEOOXOJMMOCTBIO OOECHEeUeHMs] YCIOBUH MJid pEIlIeHHs OJHON U3
aKTyaJIbHBIX 33]1a4 HIKOJIBHOTO OMOJIOrMYECKOro 00pa3oBaHUsl, KOTOpask MpeaIoiaract
dbopMupoBaHue y 0O0y4aromuXxcsi CHOCOOHOCTU aJanTHUPOBATHCS K HU3MEHEHUSIM
JUHAMHAYHO Pa3BHBAIOLIEr0CsS COBPEMEHHOIO MUpA.

buonorus Ha ypoBHE cperHEro oOUIEro o0pa3oBaHUs 3aHMMAET BaXKHOE MECTO.
Ona obecrieurnBaeT (GopMHUpOBaHUE Yy OOYYArONIMXCS TPEICTABICHUNA O HaAy4YHOU
KapTUHE MHPA, PACIIUPSAET U 0000IIaeT 3HAHUS O KUBOU MPUPOJIe, €€ OTIIMUNTEIHHBIX
MpU3HAKAX — YPOBHEBOW OPraHU3aIlMK M BOJIIOIMHU, CO3AAET YCIOBUA JUIsl: TIO3HAHUS
3aKOHOB JKUBOW MPHUPOJIBI, GOopMUPOBaHUS (DYHKIIMOHAILHON TPaMOTHOCTH, HABBIKOB
3JI0POBOTO M Oe30macHOro odpasa KU3HU, SKOJOTHUECKOTO MBIIIUICHUS, IIEHHOCTHOTO
OTHOIICHHS K )KUBOUM MIPUPOJIC U YEIIOBEKY.

Bonpiroe 3HavueHWE OMOJOTHS MMEET TaKXKe JUIsl PEIICHUS BOCIUTATEIBHBIX U
pa3BUBAIONIUX 3a7a4 CPEAHET0 O0IIero oopa3oBaHusl, COIUATN3ANNA O0yYaIOIIUXCS.
N3ydenue Ouosiorun odecrieynBaeT ycioBus i (GOPMHUPOBAHUS UHTEIUIEKTYaIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HWH(GOPMAIMOHHBIX HAaBBIKOB, JCTETHUYECKOW KYJIbTYPHI,
CIIOCOOCTBYET MHTETpAIMU OWOJIOTMYECKUX 3HAHWUU C TPEJCTABICHUSMU U3 JIPYTUX
y4eOHBIX TPEAMETOB, B YacCTHOCTH, (PU3MKH, XUMHUM U reorpaduu. HazpaHHbie
MOJIOKEHHSI O NpeAHa3HAYeHUU y4eOHOro npeaMera «bHonorus» cocTaBUiIM OCHOBY
JUISL ONpeNeieHus TOAXOJ0B K OTOOPY M CTPYKTYPUPOBAHHUIO €r0 COJIepKaHus,
MPEJICTABJIEHHOI0 B IPOrpaMMe MO OMOJIOTHUH.

Ot16op copepkanusi ydeOHoro mnpeamera «buosnorus» Ha 0a30BOM YpOBHE
OCYIIIECTBJIEH C TO3UIUN KYJIBTYPOCOOOPA3HOro MOAX0/a, B COOTBETCTBUU C KOTOPHIM
oOyJarommecs: AODKHBI OCBOMTH 3HAHHUS W YMEHUS, 3HAUMMBIC IS (DOPMHUPOBAHUS
o0IIel KyJIbTYpbl, OMPENEIAIONMe aJeKBaTHOE MOBECHNE YEIOBEKa B OKPY KaIOIIEH
MPUPOJHON Cpele, BOCTpPEOOBAHHBICE B TIOBCEAHEBHON KU3HU U MPAKTHUUECKOM
nesitenbHocTd. Ocoboe MecTo B 3TOM CHUCTEME 3HAHMM 3aHMMAlOT 3JIEMEHTbI
COJIEpP)KaHUsI, KOTOPBIE CIy>KaT OCHOBOW Juisi (OPMHUPOBAHUS TPEICTABICHUN O



COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHE MHpPAa M LIEHHOCTHBIX OpPHUEHTAIUAX
JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3AlUHA OMOJIOrMYECKOro 00pa3oBaHusl.

CTpyKTyprpOBaHHE coiepKaHusl y4eOHOIro MaTepuaia B IporpaMMe o OMOJI0ruu
OCYILLECTBICHO C Y4YETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUA 00 OTJIMYUTENIbHBIX
OCOOEHHOCTSIX JKHMBOW MPUPOJABI, O €€ YPOBHEBOM OpraHu3alvu W HBOMIOIUU. B
COOTBETCTBUU C 3TUM B CTPYKType yueOHoro mnpenmera «buonorus» BblIeNIEHBI
CIIEIYIOIINE COJepKaTeabHble JIMHUU: «buonorus Kak Hayka. MeToApl HAy4HOrO
no3HaHus», «Kierka kak Ouosiorudeckas cucrema», «OpraHu3m kak Ouonoruyeckas
cuctemay, «CucreMa U MHOTooOpa3ue OpraHMYECKOTO MHUpPa», «IBOJIOLUS >KUBOU
IPUPOAB», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss yueOHoro mnpenmera «buomorus» Ha 0a30BOM ypoOBHE —
OBJIaJICHHE O0YUYaIOIUMUCS 3HAHUSIMU O CTPYKTYPHO-()YHKIIMOHATLHOW OpraHU3aluu
’KUBBIX CUCTEM PA3HOT0 paHTa v MpUOOpEeTEeHUE YMEHHUI UC0JIb30BaTh 3TH 3HAHUS IS
IPaMOTHBIX ICUCTBHUI B OTHOIIIEHUH O0BEKTOB JKUBOU TIPUPOJIBI M PEIICHUS PA3THIHBIX
’KU3HEHHBIX MPOOJIEM.

JlocTmkeHne 1enu u3ydeHuss ydeOHoro mpeamera «buonorus» Ha 0a30BOM
YpOBHE 00€CTIEYNBAETCS PEHICHUEM CIEIYIOIUX 3a4a4:

OCBOEHHE 00Y4AIOIIUMHUCSA CUCTEMBI 3HAHUM 0 OMOJIOTHYECKUX TEOPHUSX, YICHHUSIX,
3aKOHAX, 3aKOHOMEpPHOCTSX, THUIOTE3aX, IMpaBUAX, CIyXKalluX OCHOBOW ISt
dbopMupoBaHUsl MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MHUpPa, O METO/Aax
HAay4YHOI'O IIO3HAHUSI, CTPOEHUU, MHOro0Opa3vu U OCOOECHHOCTSAX MKUBBIX CHCTEM
pa3HOro ypOBHA OpraHU3allid, BBIJAIOIIUXCA OTKPBITUSX ©  COBPEMEHHBIX
WCCIIEIOBAaHUSX B OMOJIOTUH;

dopMupoBaHuEe Yy O0Oy4aroOlIUMXCsl I[103HABATENIbHBIX, HWHTEIUIEKTYaJbHbIX H
TBOPYECKUX CIIOCOOHOCTEH B IIpoIlecce aHaIM3a JaHHBIX O IMYTSIX Pa3BUTHS B OMOJIOTUU
Hay4YHBIX B3IJIS0B, UAEH M MOJIXOI0B K M3YyYEHHUIO >)KMBBIX CHCTEM Pa3HOrO YPOBHS
OpraHHU3aluu;

CTaHOBJICHHE y 00yJaromuxcs 001eil KynbTypbl, (P yHKIIMOHATIHLHONU TPAaMOTHOCTH,
pa3BUTHE YMEHUN OOBICHATH M OLICHUBATh SIBICHUSI OKPY>KAIOIIETO MHUpa MKUBOH
IPUPOIBI HA OCHOBAHUM 3HAHUH U OMbITA, OJYYEHHBIX IPU U3yYE€HUH OUOJIOTHH;

dbopMupoBaHue y 00y4aromuxcsi yMEHHMM  WIUIIOCTPUPOBATH  3HAUYCHHE
OMOJIOTUYECKUX 3HAHUM B NPAKTUYECKOM JIEATETBbHOCTH 4YEJIOBEKa, pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHIM B arpoOMOTEXHOIOTHI;

BOCIIUTAHUE YOEKIEHHOCTH B BO3MOXKHOCTH IIO3HAHHUSI YEJIOBEKOM >KMBOM
MPUPOJIbI, HEOOXOJUMOCTU OEPEKHOTO OTHOIIEHUS K HEW, COONIOACHUS ATUYECKHUX
HOPM IpY NIPOBEACHUH OMOJIOTMYECKUX UCCIIEIOBaHMUIA;

OCO3HAHHME IIEHHOCTH OHWOJIOTMYECKUX 3HAHWM [J TMOBBILIEHUS YpPOBHSA
HKOJIOTMYECKON KYIbTYPBI, 111 GOPMUPOBAHUSI HAYYHOTO MUPOBO33PEHMUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHWN W YMEHUW B MOBCEAHEBHOW >KU3HU IS
OLICHKHU TOCJIEJCTBUM CBOEH AEATENBHOCTH IO OTHOILIEHUIO K OKpYXKaroulen cpene,



COOCTBEHHOMY 3J0pOBbIO, OOOCHOBAaHHME U COOJIIOJICHHE Mep MNPOPUIAKTHKA
3a00JIeBaHU.

B cucreme cpennero obmero oopazoBanus «buonorusy, nsydyaemas Ha 0a30BOM
YpOBHE, SIBISIETCS 00s3aTE€IbHBIM Y4E€OHBIM MPEAMETOM, BXOJAIIMM B COCTaB
npeaMeTHoM o0nacTu «EcTecTBeHHO-HayYHbIE MPEIMETHD.

st uzydenust 6uonorun Ha 0a30BOM YPOBHE CpPEIHEro OO0IIeTo 0Opa3oBaHUS
orBoauTcs 68 yacos: B 10 kiacce — 34 yaca (1 gac B Heneno), B 11 knacce — 34 gaca (1
qac B HEJIEIIO).

[Ipennaraemslii B iporpamMme nepedeHb J1a0opaTOPHBIX M MPAKTUYECKUX padoT
BbIOpaH B COOTBETCTBUM C peKkoMmeHnaarenbHbiM crnuckom @OPIL, ¢ yuérom
WHIUBUyaTbHBIX ~OCOOCHHOCTEH OOYy4alomuXCs, CIOUCKA JKCIIEPUMEHTAIhHBIX
3aJ]aHui, TMpeasiaraéMblX B paMKaX OCHOBHOIO TOCYJIApCTBEHHOIO 3K3aMEHa [0
OuosIoruu.



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buosiorusi kKak Hayka.

buonoruss kak Hayka. CBA3b OHMOJOIMM C OOIIECTBEHHBIMHU, TEXHMUYECKUMH U
JIPYTMMHU €CTECTBEHHBIMU HayKamu, (Quiocoduielt, STUKOM, ICTEeTUKONW U TpaBoM. Poib
Ouonorun B (OPMUPOBAHMM COBPEMEHHOW Hay4dyHOMl KapTuHbl wmupa. Cucrema
OMOJIOTUYECKUX HaYK.

Metonbl TO3HAHUS >KUBOWM MNPUPOIbI (HAOMIOJEHUE, SKCIEPUMEHT, OMHCAHUE,
nu3MepeHre, KiacCuuKarus, MOITUPOBAHNE, CTATUCTUIECKAs 00pa00OTKa JaHHBIX).

JleMoHCcTpanum:

IToptpetsr: Y. lapsun, I'. Menaens, H. K. Konbros, J[x. Yorcon u @. Kpux.

Tabmuupl u cxeMbl: «MeToAbl MO3HAHUS )KUBOU TPUPOIBD».

JlabopaTopHblie U NPpaKTUYeCKUe PA0OThI:

[Tpaktrueckas pabota Ne 1. «Mcnonp3oBaHue pa3TUYHBIX METOAOB MPU U3YUYECHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cMCTEMbI U HX OPTaHU3AIUSA.

JKusble cuctemsbl (OMOCHCTEMBI) KaK MpeAMET U3ydeHus: Ononoruu. OTandme KUBbIX
CUCTEM OT HEOPraHWYECKON MPUPOJIBI.

CgoiicTBa OWOCHMCTEM U HX pa3zHOOOpazue. YPOBHU OpraHu3alud OHOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHbIM, TKAHEBbIA, OPraHW3MEHHBIN, MOMYJISIIUOHHO-BUI0OBOM,
AKOCUCTEMHBIN (OMOTeOIeHOTHYECKHT ), OMOChepHBIH.

JdeMoHCcTpanuu:

Tabmuiel u cxeMbl: «OCHOBHBIE IPU3HAKHU JKU3HWY, « Y POBHU OPTaHHU3AIUU KUBOU
IPUPOIBD».

Oo6opynoBanue: Mmozenb Mmoiekybl JTHK.

Tema 3. Xumuueckuii COCTaB U CTPOEHUE KIECTKH.

XWUMUYECKUH COCTaB KJIETKA. XUMHUYECKHE DJIEMEHTBL: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Boga 1 MUHEpaIbHbIE BEILIECTBA.

@yHKIUH BOABI 1 MUHEPAIbHBIX BEIIECTB B KJeTKe. [lomaepxanre 0CMOTHYECKOTO
OasaHca.

benku. CoctaB u cTpoeHue O€nKoB. AMHHOKHCIOTBI — MOHOMEpPHI OEIKOB.
He3zameHuMBlE W 3aMEHUMBIE aMHHOKMCIIOTBI. AMHHOKHCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (II€pBUYHAS, BTOpUYHASA, TPETUUYHAS U UYETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBA OeinKoB. buonornyeckue GyHKIMNU OEIKOB.

®epMeHTHl — Ouonorudeckue katanuzaTopbel. CTtpoeHue (epMeHTa: aKTUBHBIN
HeHTp, cyocrparnas crnenupuyHocts. Kopepmentsl. Butamunbl. OTianunst epMeHTOB OT
HEOpPraHMYECKUX KaTaJu3aTOpPOB.



VYrneBoasl: MoOHOcaxapubl (TJOKo3a, pubo3a U J€30KCHpU003a), AMcaxapujibl
(caxapo3a, J1JakTOo3a) U MorMcaxapuabl (Kpaxmall, TIIMKOTeH, 1eJUTi0103a). buonorudeckue
(YHKIMU yTJIEBOJIOB.

Jlunuaet: Tpuraunepuibl, Gochomunuasl, crepouibl. ['uapopuiabHO-TUIPOPOOHBIE
cBoiicTBa. buonornueckue Gpynkuun munuaoB. CpaBHEHHE YTIE€BOJOB, OCIKOB U JIUIHUI0B
KaK UCTOYHUKOB SHEPTHUU.

Hykneunossie kucnorel: JJHK u PHK. Hykneoruasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnot. Crpoenne u pynkuuun JJHK. Crpoenue u pynkuuun PHK. Buner PHK. ATO®:
CTpoeHHUE U (YHKITUU.

[uTonorust — Hayka o kjerke. Kierounas teopust — npumep B3aUMOJEHCTBUS UACH
1 ()aKTOB B HAYYHOM MMO3HAHUH. METObI N3YYCHUS KIIETKHU.

Knerka kak nenoctHas skuBas cucrema. OOIMe NpU3HAKK KIETOK: 3aMKHYTas
HapyxHasi memOpana, mojnekynbl JIHK kak renermueckuii anmapaT, cucTeMa CHUHTE3a
Oemnka.

Tunbl kiIeTOK: syKapuoTHueckas U Mpokapuotuyeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTudyeckor kietku. Knerounas crenka Oaktepuil. CTpoeHHUE 3yKapHUOTHUYECKON
KJIeTKH. OCHOBHBIE OTJIMYHS PACTUTEIBHOM, )KUBOTHOM Y TPUOHON KIIETKH.

[IoBEpXHOCTHBIE CTPYKTYpPhl KJIETOK — KIIETOYHAsl CTEHKA, TIJIUMKOKAIHUKC, HUX
¢yakuuu. [lnazmarnueckas memOpana, e€ cBoiicTBa W (yHkiuu. LluTomnmazma u eé
opranouisl. OqHoMemMOpanHbie opranouas! kietku: DIIC, anmapat ["onbpku, TH30COMBI.
[TonmyaBTOHOMHBIE OPraHOWIbBl KJIETKU: MHTOXOHJpHUH, IacTuabl. Ilpoucxoxinenue
MUTOXOHAPUNA © Tutactul. Buasl mnactun. HememOpanHble OpraHowabl KIIETKH:
pUOOCOMBI, KJIETOUHBINA LEHTP, IIEHTPUOIH, PECHUYKHU, KTYTUKUA. DYHKIIUA OPraHOHIOB
KJIETKU. Brirouenus.

Anpo — perynstopublii 1eHTp KieTku. CTpoeHue spa: sjaepHas o000J0YKa,
KapuoIia3Ma, XpOMaTUH, AIPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEHIECTB B KIETKE.

JlemoHcTpanum:

IToptpetsl: A. Jleenryk, P. I'yk, T. lIBann, M. llneiinen, P. Bupxos, k. Yotcos,
®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

[uarpammel: «PacnpeneneHne XUMUYECKHX 3JIEMEHTOB B HEXKHUBOM IMPUPONEH,

«Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B JKMBOU MPUPOIEL».
Tabmuuer u cxembl: «llepuonuueckas TabIMIIA XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «buocunte3 Oenkay, «CTpoeHHe MoJeKybl Oenkay, «CTpoeHue
depmenTta», «Hyknennossie kucnotel. JJHK», «Ctpoenue monekynbl AT®», «CtpoeHune
AYKApUOTHYECKOU KIETKH», «CTpOoeHUE KUBOTHOM KIIETKN», «CTpOeHUE pacTUTEIbHON
KIeTKW», «CTpoeHue MNpOKAPUOTUYECKON KIeTKn», «CTpoeHue dnapa  KIETKH»,
«YriaeBoabl», «JIunuabn.



O6opynoBaHue: CBETOBOM  MHUKpPOCKON, OOOpyIOBaHME JJisi  MPOBEACHUS
HAOJII0ICHUM, U3MEPEHH, IKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEILHBIX, )KUBOTHBIX
1 OaKTepUAIbHBIX KIIETOK.

JlaGopaTopHble M IpakTH4YecKne padoThbI:

Jlaboparopnas padora No 1. «M3yueHue KaTalMTUUECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl UK KaTaaasbl)y.

Jlabopatopnas padota Ne 2. «3ydeHue CTpoeHUs KJIETOK PACTEHUMU, KUBOTHBIX U
OakTepuii MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpOMpenaparax U UX OMUCaHHUE».

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOmeH BewecTB, WM MeTabonMM3M. AcCHUMWIALMS (IJIACTUUECKUT OOMEH) u
TUCCUMUIIAIUS  (QHEPreTHUecKuii 0OMEH) — JBe CTOPOHBI E€IWHOTO IMporecca
Merabonmu3ma. Poib 3aKOHOB COXpaHEHHWS BEIIECTB W DHEPIMH B TOHHUMaHUHU
MeTaboan3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOoGHBIA U reTepoTpodHbii. Poms (epMeHTOB B
0OMEHE BEILIECTB U MPEBPAILIEHUN SHEPTUH B KIIETKE.

®orocunTe3. CBeroBas W TeMHOBas (a3pl GorocuHTe3a. Peaknum doTtocuHTe3A.
OddexTuBHOCTh HOTOCHHTE3A. 3HAUCHUE (DOTOCUHTE3A JIs KU3HHU Ha 3emiie. Biusinue
yCIOBUM cCpelbl Ha (OTOCHMHTE3 W CHOCOOBI TOBBIIMICHUS €ro MPOJYKTUBHOCTH Y
KYJbTYPHBIX PACTECHHM.

XeMoCcHHTE3. XEMOCHHTE3UPYIoIie OaKTeprun. 3HaUCHNE XEeMOCHHTE3a IS JKU3HU
Ha 3eMJre.

OHepretuuecknii oOMEH B KIeTKe. PacuieruieHne BelecTB, BBIJICICHHE U
aKKyMYJIMPOBAaHHUE HDHEPruu B KIETKE. JTalbl YHEPreTHUYECKOTo oOMeHa. [ nmukomnms.
bpoxxenne u ero Buabsl. KucinoponHoe OKHCIEHUE, WM KIETOYHOE JIbIXaHHUE.
OxucnmurenpHOe hochoprmmpoBanue. IPhHEeKTUBHOCTh IHEPTETHIECKOTO OOMEHA.

Peakniun matpuuHoro cuntes3a. I'eHermueckas uHdopmarusa u JJHK. Peanuzarus
TeHEeTUYECKON MH(pOPMAIINH B KJIeTKe. | eHeTHuecknii Ko v ero cBoiicTa. TpaHCKpHUIIHs
— wmarpuusbiii cunte3 PHK. Tpancmsamuss — OuocuHTe3 Oenka. DTambl TPaHCISIUU.
Konuposanue amuaokuciot. Posb pubocom B OnocuHTe3e Oenka.

Hexnerounsie ¢opmbl xu3Hu — BUpycbl. Mcropus otkpeitus BupycoB (/1. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHUSI U KU3HEHHOIO IMKJIAa BUpycoB. bakTepuodaru.
bome3snn pacreHuid, JKMBOTHBIX U 4YEJIOBEKAa, BBI3BIBAEMBIE BHpycaMH. Bupyc
nMmmyHoniepunrta yenoseka (BUY) — Boz0ynurens CIIN/la. O6paTtHas TpaHCKpUIILIKS,
peBepTasza u uHTerpasa. [Ipodunaktuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUI.

JlemoHcTpanum:

[Toprpetsl: H. K. Konsuos, 1. Y. IBanoBckuii, K. A. TuMupsses.

Tabmuupl U cxembl: «Tunbl nuTaHus», «Metabonuzmy, «MUTOXOHAPUS,
«JHepreTudyeckuii  oOMmen», «Ximoporact», «®Dorocunted», «Ctpoenue JIHK»,
«Ctpoenne u (QyHKIIMOHHpOBaHWE TeHa», «CuHTe3 Oenka», «['eHeTHUecKuid Kom»,



«Bupyce», «bakrepuodarun», «CrtpoeHue u xuzHeHHbIM 1uka Bupyca CIIN]a,
OakTepuodaray, «Permukanus JJHK».

O6opynoBanue: wmoaenu-anmmkauun  «Yasoenue JHK wu  Tpanckpunuusy»,
«buocunres 6enka», «CTpoeHue KIETKI», Mojelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KreTouHbIit UK, WK KU3HEHHBIA UK KieTku. MaTepdaza u mutos. Ilporeccs,
nporekaomue B wuHTep(daze. Perumkamus — peakius marpuyHoro cunresa JIHK.
Crpoenune XxpoMocoM. XpOMOCOMHBIM HaOOp — KapuoTul. JIUIIOWIHBIN U TarIoOu HBIHN
XpOMOCOMHBIE HaboOppl. Xpomaruabl. lluTonmormdyeckue OCHOBBI PA3MHOXKEHUS W
WHIMBU1yaJIbHOT'O Pa3BUTHSI OPTaHU3MOB.

Henenue kierku — muto3. Ctaauu muto3a. [Ipoiieccel, mpoucxoasnme Ha pa3HbIX
CTaJUsIX MUTO3a. bHOJIOrMYECKUI CMBICII MUTO3A.

[Iporpammupyemas ruGenb KIETKH — anomnTo3.

@dopmMbI  pa3MHOKEHUS OPTaHU3MOB: OECIojioe W TMoJIoBoe. Buapl Oecmosnoro
pa3MHOXKEHMS:  JEJICHUE  HaJABOE, I[OYKOBAaHME OJHO- W  MHOTOKJIETOYHBIX,
CIIOpOOOpa30BaHKUE, BETETATUBHOE pPa3MHOXEHUE. VICKYyCCTBEHHOE KIOHHPOBAHUE
OpPraHu3MOB, €r0 3HAYCHUE JIJISI CEJICKIIHNH.

[TonoBoe pa3sMHOKEHHUE, €ro OTJINYUS OT OECIOIOrO.

Meito3. Craguu mernosa. [Iporecchl, npouCcXoadIIne Ha CTaausax Mmeio3a. [loBenenue
XpomMocoM B Mero3e. KpoccruHrosep. brosiorndeckuii CMbICH M 3HAYEHUE MEHO03a.

['amerorene3s — mporecc o0pa3oBaHUs MOJOBBIX KJIETOK Y >KUBOTHBIX. [lojoBbie
KeJe3bl: CeMEHHUKU U suuHUKU. OOpa3oBaHME W Pa3BUTHUE TOJIOBBIX KJIETOK — ramMeT
(cmepmaro3ou, sSHIEKIETKa) — criepMaroreHe3 u oBoreHe3. OCOOEHHOCTH CTPOEHUS
SIMUEKJIETOK U criepMaro30ouaoB. OmiogorBopenue. [Taprenorenes.

NuauBuayansHoe pa3BuTHE (OHTOTEHE3). OMOPHOHATILHOE Pa3BUTHE (IMOPUOTEHE3).
Dtarbl SMOPUOHATILHOTO Pa3BUTHSI Y TO3BOHOYHBIX dKUBOTHBIX: IPOOJICHUE, TACTPYIISIIMS,
opranorenes. [loctamOpuoHanpHOE paszBuTHE. THUIBI MOCTIMOPHOHAILHOTO PA3BHUTHS:
npsMoe, HenpsiMoe (JTMYMHOYHOE). BimstHue cpenpl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CIIOCOOHBIE BBI3bIBATh BPOXK/IEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JlemoHcTpanum:

Tabmuuet u  cxembl: «®DOpMBl  pa3MHOXKEHUST  OpPraHU3MOBY, «JlBolHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX PAaCTEHUN», «BererarTuBHOE pa3MHOKEHUE PACTECHUI»,
«Jlenenue knetku Oaktepuity, «CTpoeHUE MONOBBIX KIETOK», « CTPOEHHE XPOMOCOMBI»,
«Knerounbii nukin», «Pemmukanusa [JHK», «Mwutos», «Menosy, «lIpsmoe u HenpsiMmoe
pazButHe», «l'amMeToreHe3 y MIICKOIUTAIOMNX M 4YeloBeka», «OCHOBHBIC CTaauu
OHTOT€HE3a.



O6opynoBaHue: MHKPOCKOTI, MHUKPOIIpENnapaThl «CriepMaTo30u bl
MJIEKOITUTAOIIErO», «SIIEKIIeTKa MIEKONUTaIero», « Kapuoknnes B KIeTkax KOpemika
JIyKa», MarHuTHash MoJeib-amumkanus «/lemenne knetkw», momens JHK, monens
MeTada3HON XPOMOCOMBI.

JlabopaTopHble U MPpaKTH4YeCKUe PA0dOThI:

JlaGoparopnas pabora Ne 3. «HabmonaeHne MuTo3a B KJIETKaX KOHYMKA KOpeIiKa
JIyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas pabora Ne 4. «M3yueHue CTpoeHUsI MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOITpENapaTax».

Tema 6. HacsienCTBEHHOCTb U M3MEHYMBOCTH OPraHU3MOB.

IIpenmer u 3amaum renetuku. Mcropus pasButus reHetuku. Pose nuronornu u
SMOPHOJIOTHU B CTAaHOBJICHUM TEHETUKHU. BKiam poCCHUUCKHX M 3apyOEKHBIX YUEHBIX B
pa3BUTHE TEHETHKU. MEeToNbl TeHETUKH (TMOpUIOIOTUYECKUM, LUTOr€HETUYECKUH,
MOJIEKYJISIpHO-TeHeTUUECKUi). (OCHOBHBIE T'€HETUYECKHME TOHATUA. | eHeThdeckas
CUMBOJIMKA, UCIIOJIb3yEMAast B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJICJJOBaHMSI TPU3HAKOB, YCTaHOBIIEHHbIe [. Menpaenem.
MoHorubpuiHOE CKpeluBaHue. 3aKOH €IMHO-00pa3us THOPHUAO0B MEPBOr0 MOKOJICHHUS.
[IpaBusio TOMUHUPOBAaHMS. 3aKOH PACIICIUICHHS MPU3HAKOB. [ MMOTE3a YHUCTOTHI TaMeT.
[TonHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JurnbpuaHoe ckpeunMBaHue. 3aKOH HE3aBHCHMOTO HACIIEOBAHUS TPU3HAKOB.
[{uToreHeTnyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpEIIMBaHUS.  AHAIU3UPYIOIICE
ckpemBanue. lcnosb30BaHWE AHAIM3UPYIOLIETO CKPEUIMBAHUS Uil ONPEACIICHUS
TeHOTHUIIa OCOOMU.

CueryienHoe HacienoBanue mpu3zHakoB. Pabora T. Moprana mo cuenieHHOMY
HACJIEIOBAaHUIO T€HOB. HapylleHue cuenieHus TeHOB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHAas1 TEOPUS HACIEACTBEHHOCTH. [ €eHETHUECKHUE KAPTHI.

'enetuka moma. XpoMOCOMHOE OIpeAesneHue IMona. AyTOCOMbI W TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIe U rereporaMeTHble Oprauu3mel. HacriemoBanue nmpusHakos,
CUEIJIEHHBIX C IOJIOM.

N3menunBOCTh. BUIBI N3MEHYNBOCTHU: HEHACJIECACTBEHHASI U HACIEACTBEHHAs. Poub
Cpelbl B HEHACIEJICTBEHHONM W3MEHYMBOCTH. XapaKTEePUCTHKAa MOJIU(PUKAIIMOHHON
W3MEHUYMBOCTH. BapnanimoHHbIN psig M BapualoHHas kpuBas. Hopma peaknunu npu3Haka.
KonmnuecTBeHHbIE W KayeCTBEHHBIE MPU3HAKA W WX HopMma peakuuu. CBoucTBa
MOIU(PUKAIUOHHON U3MEHYUBOCTH.

HacneactBenHasi, WM  TEHOTUNMYECKas, U3MEHYMBOCTb. KomOuHaTHBHas
M3MEHUYMBOCTh. Melo3 U TMOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOW M3MEHYUBOCTH.
MyrtaunonHass HM3MeHYUMBOCTh. Kiaccudukaiuss MyTaluili: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota W mnOpuyuHbl MyTauuid. MyrtareHHble  (akTopbl.  3aKOH
FOMOJIOTMYECKHX PSIIOB B HACHEACTBeHHOM n3MeHnunBocty H. 1. BaBusosa.



BuesinepHast HacneACTBEHHOCTh U U3BMEHYUBOCTD.

['eneruka uenoBeka. Kapuotun yenoeka. OCHOBHBIE METO/Ibl T€HETHUKH YEJIOBEKA:
reHeaJIornyecKuii, OJU3HEIOBBIM, IUTOTCHETUYECKUM, OMOXUMHUYECKUM, MOJIEKYISIPHO-
reHeTnyeckuii. COBpEMEHHOE ONPENEIICHUE T€HOTHUIIA: IOJTHOT€HOMHOE CEKBEHH POBAHUE,
FEHOTUNUpPOBaHWe, B ToM uuciae ¢ nomombto [IIP-ananm3za. HacneacTtBeHnHbie
3a00yicBaHMs  dYeJIOBEKAa: TeHHble  OOJie3HH, OOJE3HM ¢  HaCJEICTBEHHOM
IPEIPacoIO)KEHHOCThI0, XPOMOCOMHBIE Oosie3HHu. ComaTH4YecKMe U TEeHEpaTUBHBIC
mytaruu. CTBOJIOBBIE KJIETKH. [IpUHITUIIBI 370pOBOro 00Opa3a KWU3HHU, JTUATHOCTHKH,
npopUIakTUKM W JICYCHUS  TCHETHYECKUX  OoJie3He. MeauKo-reHeTHIeCKoe
KOHCYJIbTUPOBaHWE. 3HAUCHHUE MEIUIIMHCKON T'eHETHKU B MPEAOTBpAIEHUN U JICUCHUU
TeHETHYECKUX 3a00IeBaHUI YEIOBEKaA.

JlemoHcTpanum:

IToptpetrsr: I'. Mennenb, T. Mopran, I'. ne ®puz, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. . BaBusos.

Tabmuer u cxembl: «MOHOTMOPUHOE CKpPEIIMBAHME W €r0 IMTOreHEeTHYecKas
OCHOBa», «3aKOH paCHICIJICHUSI U €ro IUTOreHETHYEeCKass OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurubpunHoe ckpenBanuey, «lluTonornyeckue OCHOBBI JTUTHOPUIHOTO
CKpeluBaHus», «Meio3», «B3anmoneiicTBre ajuleIbHBIX T€HOBY, «['eHeTnueckue KapThl
pacTeHUH, )KUBOTHBIX U YeIOBeKay, «['eHeTnka noma», «3aKOHOMEPHOCTH HACJIEIOBAHUS,
CUEIJIEHHOTO C MOoJI0oM», «KapuoTuIbl YeIoBeKa U KUBOTHBIX», « BUIbl M3MEHUNBOCTIY,
«MoaudukamonHas M3MEHUYMBOCTH», «HacnenoBanme pesyc-pakropa», «IeHeTuka
TpYII KpoBU», «MyTallMOHHAss N3MEHUYUBOCTbY.

O6opynoBanue: MoOJAeNu-anIunKanuu ~ «MOHOTHOPUIIHOE  CKpEIIMBaHUEY,
«HenonHnoe noMuHupoBaHuey, «Jurudpuanoe ckpemupanuey, «Ilepekpéct xpomocomy,
MHUKPOCKON W MuKporpenapar «Jlpozoduna» (Hopma, Myranuu (HOpMbI KPBUILEB U
OKpacku Tena), repdapuii «['opox MmoceBHOM».

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlabopatopHast pabGora Ne 5. «lM3ydeHume pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIIMBAHUS Y APO30(UITBI HA TOTOBBIX MUKpOIIpenaparaxy.

JlabopatopHas pabora Ne 6. «3yuenne wmomupUKaMOHHONW W3MEHUYUBOCTH,
MOCTPOCHHE BapUALMOHHOTO PSAJa U BAPUALIMOHHOW KPUBOI».

JlabopatopHass pabora Ne 7. «AHanu3 MyTauuii y JIpo30(uiibl Ha TOTOBBIX
MUKpOTIpernapaTaxy.

[IpakTuueckas padora Ne 2. «CocTaBieHre U aHATU3 POJIOCTOBHBIX YETIOBEKAY.

Tema 7. Cesiekuusi opranu3dmMoB. OCHOBbI OMOTEXHOJIOT UH.

Cenekius KaK HayKa U MpoIecc. 3ap0oKACHUE CENEKIUH U JOMECTUKAIUA. Y YEHUE
H. W. BaBwioBa 0 1eHTpax MPOUCXOXKACHUS U MHOT000pa3usi KyJbTYPHBIX PaCTEHUI.
LeHTpbl TPOUCXOXKACHUS TIOMAITHUX KUBOTHBIX. COpT, MOpPOIa, IITAMM.



CoBpeMeHHBIE METOABI CeJeKUUU. MacCOBbIM M HMHAMBUAYAIbHBIA OTOOPHI B
CEJIEKIMM pacTeHHil W KUBOTHbIX. OIEeHKa J3KcTepbepa. bIuM3KopoacTBEeHHOE
CKpeluBaHue — HHOpUaUHr. Yucrasa nmunud. CKpeluBaHUe YUCThIX JIMHUM. [ eTeposuc,
win tulpuaHas cuia. HepojacTBeHHoe ckpemuBanue — ayTOpuauHr. OtnanéHHas
rubpuan3anus u e€ ycrexu. VICKyCCTBEHHBIM MyTareHe3 M MOJIy4EHUE MOJUILIOUIOB.
JloCcTrKEeHUS CENEKIMU PACTEHUH, dKUBOTHBIX 1 MUKPOOPIaHU3MOB.

brorexHonorus Kak oTpaciib Mpou3BoACTBa. ['eHHast HHXKEeHepHs. JTarbl CO3AaHUs
pexkomOunanTHo# JIHK u Tpancrennsix oprannsmoB. Knetounas nHxenepus. Kiierounsie
KYJIbTYPBI. MukpoKIOHaIBHOE Pa3sMHOXKEHUE pacTeHui. KnonupoBanue
BBICOKOMIIPOJYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. JKOJIOTUYECKHUE U
studeckue mpodnemsl. [MO — reneTnaecku MOAUQPUITMIPOBAHHBIE OPTAHU3MBI.

JemoncTpanuu:

IToptpetsr: H. Y. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. ®@. BaHoB.

Tabmuibl u cxembl: KapTa «LleHTpbl MPOUCXOKICHUSI 1 MHOTOOOpa3usl KyJIbTYPHBIX
pacteHuit», «llopogpl HOMAIHMX JKHUBOTHBIX», «CopTa KYJIbTYPHBIX PpAaCTECHUI»,
«OTtnanénnas ruOpuauzanus», «Padotel akagemuka M. @. BanoBay, «I[lomuminonaus»,
«O0bekThl  OuorexHosorumy,  «KieTtouHesle  KyIbTypbl M KIOHHUPOBaHUE,
«KoHCcTpyHpoBaHUE U IEPEHOC TE€HOB, XPOMOCOM.

O6opynoBaHue: MYJSKU TUIOJOB M KOPHEIUIOAOB IUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuii «CeabCKOX03sICTBEHHBIC PACTCHHS».

JlabopaTropHble 1 NpakTU4YecKue padoThbl:

Oxckypcusi «OCHOBHBIE METOJIBI U JOCTHXKEHUSI CEJIEKIIMU PACTEHUN U KMBOTHBIX
(Ha CENMEeKIMOHHYIO CTaHIMIO, TJIEMEHHYIO (epMy, COPTOMCHBITATENBHBIN y4acTOK, B
TEIJINYHOE XO3SMCTBO, 1a00OPATOPUIO arpOYHHUBEPCUTETA UIIM HAYYHOT'O IICHTPA)».



IUDTAHUPYEMBIE  PE3VIJIbTATbBI OCBOEHHA  IIPOI'PAMMLI  TIO
B1OJIOI'MN HA BA3OBOM YPOBHE CPE/JHEI'O OBIIETI'O ObPA3OBAHUA

Cornacuo ®I'OC COOQO, ycTanaBnmuBarOTCs TpEOOBaHUS K PE3yJIbTaTaM OCBOCHUS
OOy4JarolmUMHUCs TMPOrpaMM  CpelHEero o0miero o0pa3oBaHMs: JUYHOCTHBIM,
METarpeIMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType IJHMYHOCTHBIX PE3yJbTAaTOB OCBOECHHUS mpeaMera «buonorus»
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYUYAIOIIMMUCS POCCHUHCKON
IPaKJaHCKOW UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTH U
CaMOOTIPEICNICHUIO, HATMYME MOTUBAIIMYU K O0y4YEHHUIO OMOJIOTUH, IeJICHAIIPaBIECHHOE
pa3BUTHE BHYTPCHHHUX YOSXKICHHH JMYHOCTH HA OCHOBE KITIOUEBBIX IEHHOCTEH WU
UCTOPUYECKUX TPAAUIUN pa3BUTUS OHOJOTMYECKOTO 3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTh 00YYaroIUXCcs PYKOBOJCTBOBATHCS B CBOEH JAESATEILHOCTU IIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKAMH, MPUCYIIUMU CHUCTEME OMOJOTUYECKOro 0Opa3oBaHMS,
HaJU4Yue SKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh IEIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JInuyHOCTHBIE pe3yNbTaTbl OCBOCHMS IpeaMera «bHOJIOrusD) TOCTUrarTCs B
€MHCTBE Y4YeOHOM U BOCIUTATEIILHOW JESATEIBHOCTH B COOTBETCTBHM C
TPAAULIMOHHBIMH POCCUMCKUMH COLMOKYJIBTYPHBIMH, UCTOPUYECKUMH M JYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, TMPUHATBIMA B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJICHUSI W CIIOCOOCTBYIOT TMpoIleccaM CaMOTO3HAHMS, CAaMOBOCHHUTAHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEN MTO3UIMH JJUYHOCTH, MATPUOTU3MA, YBAKEHHS K
3aKOHY W MPABOIOPSAIKY, YEJIOBEKY Tpyla M CTApUIEMY MOKOJICHHIO, B3aHUMHOTIO
YBOKCHUS, OCEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICAWIO W TPATULIHASIM
MHOTOHAlIMOHAJILHOTO Hapoaa Poccuiickon denepanuu, npupoie U OKPYKaroLIEH
cpexe.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS ydyeOHOro npeaMera «buosnorus» MOIKHbBI
OTpaXaTb T'OTOBHOCTh UM  CHOCOOHOCTh OOYyYaromuxcss PpPyKOBOJICTBOBATHCS
chOpMUPOBAaHHON BHYTPEHHEW TMO3WULMEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMM,  TO3UTHUBHBIX  BHYTPEHHUX  YyOEXKICHHI,  COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM [IEHHOCTSIM POCCUHCKOT0 00I11€CTBA, pACIIUPEHUE )KU3HEHHOTO OMbITa
M OIbITa JEATEIBHOCTA B MPOLECCE pPEANIM3alMd OCHOBHBIX HANpPAaBICHHUI
BOCIIMTATEJIbHOU JAEATEIIbHOCTH, B TOM YMUCJIE B YaCTH:

1) rpaIaHCKOro BOCHUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TO3UIMK O0YYArOMIErocss Kak aKTUBHOTO U

OTBETCTBEHHOT'O YJIEHa POCCUHUCKOT0 00IIeCTRA;



OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX MIPAaB U 00513aHHOCTEH, YBa)KEHHE 3aKOHA U
MIPaBOMNOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIHHOCTU MPHU CO3TAHUU Y4€OHBIX
MPOEKTOB, pEIIEHWHW Y4YEOHBIX W  TO3HABaTENIbHBIX  3aJ]a4, BBHIOJHEHUU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH OMPEACNISITh COOCTBEHHYIO MO3UIMIO MO0 OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YYUTHIBAaTb B CBOUX JEHCTBHUSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJICH C pa3sHBIMH YOCKIACHUSMU, KYJbTYPHBIMU IEHHOCTSIMU U
COLIMAJIbHBIM TTOJIOKEHUEM;

TOTOBHOCTH K COTPYJHUYECTBY B IIPOLIECCE COBMECTHOI'O BHITIOJHEHUS YUE€OHBIX,
MO3HABATEIbHBIX U UCCIIEIOBATEIBCKUX 33]1a4, YBAKUTEIILHOTO OTHOIICHUS! K MHEHUIO
OIIMOHEHTOB MPU 0OCYX JIECHUU CIIOPHBIX BOITPOCOB OMOJIOIMYECKOT0 COAEPIKAHMS;

TOTOBHOCTh K TYMaHUTAapPHON U BOJIOHTEPCKOU NESITENbHOCTH;

2) NIaTPUOTHYECKOr 0 BOCTINTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON TI'Pa’KJAHCKOM HICHTHUYHOCTH, MaTpUOTHU3MA,
YBaXXEHUSI K CBOEMY HapOay, YyBCTBa OTBETCTBEHHOCTH Tiepe PoauHoii, ropaoctu 3a
CBOM Kpail, cBOWO PoanHy, CBOW S3BIK M KYJIbTYpPY, HOPOLUIOE M HACTOAIIECE
MHOT'OHAIIMOHAIBHOT0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACJICAUI0 M TMaMSITHUKAM IMPUPOJIbI,
JNOCTHKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIIE;

CIOCOOHOCTH OLIEHUBATH BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OuoJI0THY, TOHUMAaHUS 3HAYEHUST OMOJIOTUH B TTO3HAHWU 3aKOHOB MPUPOJIBI, B KU3HH
YeJI0BeKa U COBPEMEHHOI0 OOIIEeCTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy)XeHUI0 U 3amure (OTedecTna,
OTBETCTBEHHOCTH 3a €T0 CyIL0Y;

3) AyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHMUE TYXOBHBIX IEHHOCTEN POCCUMCKOT0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 W NPUHUMATh OCO3HAHHBIC PEILICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOWUYMBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POJUTEISIM, CO3/IaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOT'O MPUHSITHUS [IEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUH C TPATULIUASIMU
HapoaoB Poccuy;

4) 3¢TeTHYECKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHE K MHUpY, BKIIOYas JCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAHHUE YMOIMOHAIBHOTO BO3/ICHCTBUS dKUBOU MPUPOABI U €€ LICHHOCTH;



TFOTOBHOCTh K CAaMOBBIPDOKEHHIO B pa3HBIX BHUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISITH KAUECTBA TBOPUECKOW JTUYHOCTH;

5) ¢uzuveckoro BocnuTaHUS, (POPMUPOBAHUA KYJLTYPbI 3/0POBbS M
IMOIHOHAIBHOr0 0J1aronmoJIy4us:

MOHUMAaHKE M peaju3aIysl 3I0pOBOro M 0e30MMacHOro odpasa KU3HU (310pOBOE
NUTaHue, COOIOIEHNE TUTHEHNYECKUX MPAaBUI U HOPM, COATaHCHUPOBAHHBIN PEKUM
3aHATHM W OTHAbIXa, peryisipHas (¢u3nueckas aKTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOIO OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3]I0POBBIO;

NOHMMAHWE [EHHOCTH TPaBWJl HMHAUBUIYAJIbHOTO M  KOJUJIEKTHBHOTO
0€30IMacCHOr0 MOBEJAEHUS B CUTYAIIUSIX, YTPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHWE TOCJICACTBHA W HEMPUSTHS BPEIHBIX TMPUBBIYCK (YMOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpPEeHHUS);

6) TPy10BOr0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHHE IIEHHOCTH MaCTEPCTBa, TPYAOII00HE;

FOTOBHOCTh K AaKTHUBHOM JI€ATETbHOCTH TEXHOJOTUYECKOW U COIMAIbHON
HaIPaBJIICHHOCTH, CHOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh M CaAMOCTOSITEIBHO
BBITIOJIHSTH TaKyI0 AESTEIbHOCTH;

MHTEpPEC K pa3M4yHbIM cdepaM Npo(PecCHOHATBHON NEATEIbHOCTH, YMEHUE
COBEPIIIATh OCO3HAHHBIN BBIOOP OyayIIel mpodeccuu u pean30BbIBaTh COOCTBEHHBIC
YKW3HEHHBIE TUJIaHbI,

FOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMI0O W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3KOJIOrM4€CKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1€IeCO000pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOUHHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyILECTBOBAHMSI;

MOBBIIIEHUE YPOBHS OJKOJOTUYECKOW KYJIbTYpbl: MIPUOOpPETEHUE OIbITa
MJIAHUPOBAHUS MOCTYIKOB U OIIEHKH UX BO3MOXHBIX MOCIEICTBUI JIJIs1 OKPY>KaroIIeh
Cpelbl;

OCO3HaHUE TJI00ATHHOTO XapakTepa 3KOJOTHMYECKHX Mpo0JeM U MyTed Hux
pEIICHUS;

CIIOCOOHOCTH UCIIONB30BaTh MIPUOOPETaeMbIe MTPU U3YYCHUH OUOJIOTUM 3HAHUS U
YMEHUS IIPU PEIICHUN MPOOJIEM, CBI3aHHBIX C PAIlMOHATBHBIM MPUPOIOIOIL30BaHUEM
(coOmoieHrie TMpaBWJl TOBEJCHUS B TPHUPOJE, HAMPABICHHBIX HA COXpPAHEHHE
paBHOBECHS B SKOCHCTEMAX, OXpaHy BUJOB, IKOCHUCTEM, Orochephl);

AKTUBHOE HENPUATHE NEUCTBUN, IPUHOCSIINX BpPEN OKPYXKAIOIIEN MPUPOTHOU
cpeie, yMEHHE MPOrHO3MPOBaTh HEOIArOMPUSATHBIE SKOJIOTMUYECKHE MOCIEACTBUS
MPEATIPUHUMAEMBIX JEUCTBUM U IPENOTBpALIATh UX;

HaJIM4YUE PA3BUTOrO 3KOJIOTMYECKOTO MBIILICHHS, 3KOJIOTHYECKON KYIbTYpHI,
OIbITA EATEILHOCTH 3KOJOTUYECKON HANpPaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS



MMH B TIO3HABATEJILHOW, KOMMYHUKATUBHON M COLIMAIIBHOW MPAKTUKE, TOTOBHOCTH K
YYACTHUIO B IPAKTUYECKON IESITENbHOCTH YKOJIOTUYECKOW HAITPABIEHHOCTH;

8) HeHHOCTH HAYYHOI' 0 MO3HAHUSA:

c(hOpPMUPOBAHHOCTH  MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHA HAyKH M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JIUAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SA3BIKOBOM W YMTATEIbCKOW KYJIBTYPbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXY JIIOJbMU U MMO3HAHUS MUPA;

MOHWMaHuEe ChernuuKd OWONOTHH KakK HayKd, OCO3HaHUs €€ poinu B
GbOpMUpPOBAHUYU PAIMOHATPHOTO HAYYHOTO MBIIIUICHHS, CO3/IaHUU I€JIOCTHOTO
Npe/CcTaBlieHuss 00 OKpYXalollleM MHpE KaK O €IMHCTBE MPHUPOJbI, YeIOBEKa U
o0IecTBa, B TO3HAHWHM TPUPOAHBIX 3aKOHOMEPHOCTEH | pEUIeHUU MpodIemM
COXPAHEHHMS IPUPOJIHOTO PaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OHWOJIOTMHM JJII COBPEMEHHOW IHUBWJIM3ALIUU:
o0OecriedeHus: HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TMEPCIECKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh PECYpCHbIE MPOOIEMbl pa3BUTHUS YEJIOBEUECTBA,
MOMCKA TyTeW BBIXOJA W3 TJIOOAIBHBIX SKOJOTMYECKHX MPoOJieM U oOecredeHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHAIIBHOMY MCIOJIB30BAHHUIO MPUPOIHBIX
pecypcoB v (POPMHUPOBAHUIO HOBBIX CTAHJAPTOB KU3HU;

3aMHTEPECOBAHHOCTD B MOJIYYEHUU OUOJIOTUYECKUX 3HAHUH B IIEJISIX TTOBBIIICHUS
oOmmield KyJdbTYphbl, €CTECTBEHHO-HAYyYHOM TI'paMOTHOCTH, KaK COCTAaBHOM 4YacTH
(GYHKUMOHANBHOW TPaMOTHOCTH OOydaromuxcs, (OpMUPYEMOM TMpU H3yYEHUU
OMOJIOTHH;

MOHUMAHHUE CYIIIHOCTH METO0B TMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MCTOIb30BaTh MOTYyYaeMbIe 3HAHUS JIJIs1 aHAIHM3a U OOBSICHEHUS
SABJICHUI OKPYXKAIOIIEr0 MUpa U MPOUCXOJAIINX B HEM M3MEHEHUMN, YMEHUE JIeJIaTh
00OCHOBaHHbBIC 3aKJIIOUEHMS] Ha OCHOBE HAYYHBIX (JAKTOB M UMEIOIIUXCS JTaHHBIX C
LEJIbI0 OJYYeHUS! JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
penieHus: npodJieM B pealIbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHUE IIEHHOCTHM HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEI0BATENIbCKYIO IEITEIbHOCTh HHIUBUIYaIbHO U B TPYIIIIE;

FOTOBHOCTh M CHOCOOHOCTH K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caMo00pa30BaHUIO0, K AaKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHUU 1O OHUOJOTHH B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3yJibTaThl OCBOEHUs yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAuUMMble 11  (POPMHUPOBAHMSI MHUPOBO33PEHUS  OOYYArOIIMXCS



MEXIUCITUTUIMHAPHBIE (MEXKIPEAMETHBIC) OOIIEHAyYHBIC TOHATHS, OTpPaXKAIOIINe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHeNU(PUKY METOJOB IIO3HAHUS,
WCIIOJIb3YeMBIX B ECTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTus, sBIICHHE, IPOIIECC,
CHUCTEMa, HAay4HBIM (paKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
Hccaea0BaHre, HAOMIOACHNEe, N3MEPEHHE, IKCIICPUMEHT U JIPYTUX), YHUBEPCATbHBIC
ydeOHbIe  JelcTBHS  (TIO3HABATEIbHBIE, KOMMYHHKATHBHBIC, PETYJIATHBHBIC),
obecnieunBatone (GopmupoBanue GYHKIMOHATIHLHOM TPAMOTHOCTH U COIMAIbHOU
KOMIETEHIIUH 00y4aroIINXCsl, CHOCOOHOCTh 00YJaIOIIUXCs UCTI0JIb30BATh OCBOEHHBIEC
MEXIUCITUTUIMHAPHBIE, MHUPOBO33PEHUYECKHUE 3HAHUS W YyHUBEpPCAJIbHBIC YucOHBIE
JICVCTBUSA B IMO3HABATEILHOW M COLMAILHOM MTPAKTHUKE.

MeranpenMeTHble pe3yJIbTaThl OCBOSHHUS MPOrpaMMbl CPEIHEr0 OOIIero
00pa30BaHus JOIHKHBI OTPAXKATh:

OBJiaieHne YHUBEPCAJIbHBIMH Y4eOHBIMU MO3HABATEIbHBIMHU J€CTBUSIMU:

1) 6a3oBbI€ JJOrHYecKHe TeHCTBHS:

CaMOCTOSITEIBLHO dbopMyrpoBaTh n aKTyaJIM3UPOBATH poosemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPH OCBOCHUW 3HAHWUN TPHUEMBI JIOTHYECKOTO MBITUICHUS
(amanm3a, CUHTE3a, CpaBHEHUs, Kiaccudukammu, o000IIeH s ), pacKpPbhIBaTh CMBICI
OMOJIOTHYECKUX TOHATUH (BBIACIATh WX XapaKTEepPHbIC TPH3HAKH, YCTAaHABJIMBATH
CBSI3H C IPYTUMU TTOHATHUSIMH);

OMpEeNeNATh IeIM JEATCILHOCTH, 3a7aBas IlapaMeTpbl W KPUTEPHH HUX
JOCTHKEHHUSI, COOTHOCUTH PE3YyJIbTAThI IEATCIILHOCTH C TIOCTABJICHHBIMU ETISIMU;

UCITOJIb30BaTh OHMOJIOTHYECKUE TMMOHATHS IS OOBsCHEHUS (PAKTOB M SBICHUM
YKUBOM IIPUPOJIBI,

CTPOUTh JIOTMUECKHE pACCYXIEHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, IO
AQHAJIOTWH), BBISBIISATH 3aKOHOMEPHOCTH W TPOTUBOPEUYUS B paccMaTPUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

MPUMEHSATHh CXEMHO-MOJICJIbHBIE CPECTBA IS MPEICTABICHUS CYIIECTBEHHBIX
CBsI3€H M OTHOILICHHUM B U3y4aeMbIX OMOJIOTHYECKUX 00BbEKTaX, a TAKXKE MIPOTUBOPEUNIA
pPa3HOTO POAA, BHIABICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTpiBaTh IUIAH PEIICHUS MPOOJIEMBI C y4ETOM aHaIM3a WMEIOIIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3yIhTaTOB
IEJISIM, OIEHUBATh PUCKH TIOCIEICTBUM NCSITEIHHOCTH;

KOOPJIMHUPOBATH W BBITIOJHATH PA0OTY B YCIOBHIX PeaIbHOTO, BUPTYaTHHOTO U
KOMOWHHPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHHE MPU PEIICHUH KU3HEHHBIX MPOOJIeM.

2) 0azoBbI€e HCCJIEI0BATEIbLCKHE JeHCTBHS:

BJIaJICTh HABBIKAMH Y4E€OHO-MCCIIEIOBATEIHCKON M MPOCKTHOU JEeATEIbHOCTH,

HaBbIKAMHM  pa3pellieHuss  MpoOsieM,  CIOCOOHOCTBIO W TOTOBHOCTBIO K



CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PELICHUs MPAKTHUYECKUX 3a]ad, NPUMEHEHHIO
Pa3IMYHBIX METOJOB ITO3HAHUS;

MCITI0JIb30BaTh PA3JIMYHbIE BUABI ACSITEIBHOCTU MO MOTYYEHUIO HOBOTO 3HAHUS,
ero MHTEepIpeTaluu, Npeodpa3oBaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYalUsX, B TOM
YHCJIe MPU CO3/IaHUU YUEOHBIX U COLUAJIbHBIX POEKTOB;

(opMUpOBaTh HAy4YHBI THUN MBILUICHHS, BIIAJETh HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMH U METOAAMMU;

CTaBUTh U (POpMYIMpPOBaTH COOCTBEHHBIE 3a/1a4ul B 00pa30BaTeIbHON JESATeILHOCTH U
YKU3HEHHBIX CUTYalUsX;

BBISBJISITh NIPUYMHHO-CJICACTBEHHBIE CBA3M U aKTyaJM3UpOBaTh 3aady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHThI JJIs J0Ka3aTeIbCTBA CBOUX
YTBEPKIAEHUH, 3a1aBaTh NapaMeTpbl U KPUTEPUU PELICHUS;

aHAJIM3UPOBAThH TOJIYUYEHHBIE B XO/I€ PELICHU 3a7jaul pe3yJIbTaThbl, KPUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3BMEHEHUE B HOBBIX YCIOBUSX;

JaBaTh OICHKY HOBBIM CUTYAllUsSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTBJIATh 1I€JICHAIIPABICHHBIM IOUCK IEpeHoca CpPeACTB U CHOcoO0B
JENCTBUSA B MPOPECCUOHATIBHYIO CPENLY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEJIbHYID M MPAKTHYECKYIO O0JIacTH
KU3HENIEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIIBUTATh HOBBIE WJEH, NPEIaraTb OpPUTMHAIbHBIE IMOAXOJbI M PELICHHUS,
CTaBUTh IPOOJIEMBI U 33J1a4H, I0NYCKAIOLIME AIbTEPHATUBHbBIC PEILICHHUS.

3) pa6ora ¢ unopmanmeii:

OPUEHTUPOBATHCS B PA3JIMUHBIX HUCTOYHUKAX HMH(OpMaAnuu (TEKCTe y4yeOHOTO
nocoOus, HAY4YHO-TIONMYJISIPHOW  JUTeparype, OHOJIOTMYECKHX  CJOBapsX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax MJaHHbIX, B VIHTepHeTe), aHAIM3UPOBATH
UH(OpPMAIUIO pa3IMYHbIX BUJIOB U ()OPM MPEACTABICHUS, KPUTHYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh U HENPOTHUBOPEUYNBOCTH;

(opMyIupoBaTh 3alpoChl U MPUMEHATh PA3IUYHBIE METOJABI IPHU IOUCKE U
orOope Owmonornyeckoil wWHGOpMAIMK, HEOOXOMMMOW IS BBITIOJHEHUS YIEOHBIX
3aJa4;

OpuoOpeTaTh  OMBIT HCHOJB30BAaHUS HMHPOPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUH, COBEPUICHCTBOBATh KYJIbTYPY AKTUBHOI'O HMCIOJIb30BAaHUS Pa3IUYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMaNbHYKO  (OpMYy  NpEeACTaBICHUS
ounonoruyeckoil nHpopmaluu (cxeMbl, rpauKy, JuarpaMMbl, TaOJIULbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAYUHBIH SI3bIK B KAUECTBE CPEACTBA ITPU paboTe ¢ OMOIOrHYECKON
uH(pOpMaIMeil: TPUMEHATh XUMHUYECKHe, (PU3NUecKrue U MaTeMaTHYeCKHe 3HaKu U



CUMBOJIBI,  (opmynel,  abOpeBMaTypy, HOMEHKJIATYpPy,  HCIOJIb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISIIHOCTH;

BJIaJICTh HABBIKAMH PACTIO3HABAHUS U 3alIUTHI HH(POpMAIINU, UHPOPMALIMOHHOM
0€30MMacHOCTH JTUYHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU ACHCTBUSIMH:

1) oOmenue:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCEX cepax >KU3HU, aKTUBHO y4aCTBOBAThH B
Jajgore WM JUCKYCCUM TI0 CYIIECTBY oOOCyXkaaeMoll Tembl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHUSI OTHOCHUTEIILHO BBINIOJIHEHUS MpeiaraeMoun
3a/lauyd, YYUTHIBaTb MHTEPECHl U COTJACOBAHHOCTH MO3UIMN JAPYTUX YYaCTHUKOB
Jyanora Wiv JUCKYCCHH);

pacmo3HaBaTh HEBEpOATbHBIE CpEACTBAa OOIIEHUS, TOHUMATh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHIIOK BOBHUKHOBEHUSI KOH(PIUKTHBIX CUTYalli, YMETh
CMATr4YaTh KOH(MIUKTHI U BECTH NIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMM CIOCOOAMU OOIIEHUS W B3aUMOJICUCTBUS, MOHUMATh
HaMEpEeHUs APYTUX JIIOJIeH, IPOSBIISATh YBAXKUTEIBHOE OTHOIIIEHUE K COOECETHUKY U B
KOpPpEKTHOU (popme GopMyYIHpOBATH CBOM BO3PAXKEHUS;

pPa3BEPHYTO M JIOTUYHO H3Jaratb CBOKD TOYKY 3pEHUS C HCIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1esiTeIbHOCTh:

NOHUMATh M HCHOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHAUBUIYAIbHOU
paboOTHl TIPU pEIIeHUU OUOJIOTHYECKOW MpPOoOJeMbl, 00OCHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYMIOBBIX (JOPM B3aUMOJICHCTBHS TIPU PEIICHUN YU4eOHOM 3a/1a4u;

BBIOMpATh TEMATUKy W METOAbl COBMECTHBIX JCHCTBUH C Y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEM KaXKJI0r0 YieHa KOJJICKTHBA;

NpUHUMATh  LEJIM  COBMECTHOM  JESATEIbHOCTH, OPraHu30BbIBATH U
KOOPAMHUPOBATh JIEUCTBUS MO €€ JOCTHXKEHUIO: COCTaBJIATh IUIaH JIEMCTBUU,
pacpenensTh Poau ¢ Y4ETOM MHEHUW Y4YaCTHUKOB, OOCYXIATh pe3yIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaueCTBO CBOETO BKJIAJa M KAKJIOTO yJaCTHHKA KOMAaHIbI B OOIINIA
pE3yIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE TMPOEKTHI, OIEHUBATh MWJIEU C TMO3UIMU HOBHU3HBI,
OPUTHUHAJILHOCTH, MIPAKTUYECKON 3HAUMMOCTH;

OCYHIECTBIIATH MO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B  Pa3IMYHBIX
CUTYAIUsX, IPOSBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIUATUBHBIM.

OBJjiaieHNe YHUBEPCAJIbHBIMY PEryJATHBHBIMU JeHCTBUSIMHU:

1) camoopranu3amnusi:

UCII0JIb30BaTh OUOJIOTUYECKUE 3HAHUS JJIs1 BBISIBIICHUS IPOOJIEM M UX PEILICHUS B
YKU3HCHHBIX M YICOHBIX CUTYaIHAX;



BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKHU
B CBOMX JICMCTBUAX U ITOCTYIKAX 10 OTHOLIEHHUIO K )KUBOU IIPUPOLE, CBOEMY 370POBbIO
Y 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILIECTBIISITh [1O3HABATEIbHYIO JEATEIbHOCTb, BBISBIATH
npoOsieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00Opa3oBaTebHOU
JEATeIbHOCTU U )KU3HEHHBIX CUTYyaIlUsX;

CaMOCTOSATENIbHO COCTaBIIATh IJIAH PEIIEHUs MPOOJIEMbI C YU4ETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUYTCHHUI;

JIaBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacimpsATh paMKH Y4eOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JieNaTh OCO3HAHHBIN BHIOOP, apryMEeHTHUPOBATh €ro, Oparb OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATh MPUOOPETEHHBIH OIIBIT;

coco0CTBOBATh (POPMUPOBAHUIO U TIPOSIBJICHUIO IIIMPOKON SPYAUIIMU B Pa3HBIX
o0yacTsIX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOM 00OPa30BATENBHBIM M KYyIbTYPHBIN
YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIBTATOB LIEISM;

BJIa/IETh HAaBBIKAMM MO3HABATEIBHONU PEPIEKCUU KaK OCO3HAHUS COBEPILIAEMBIX
JEUCTBUI U MBICIUTENBHBIX MTPOLIECCOB, X PE3YJbTATOB U OCHOBAHUM, UCIIOIb30BAThH
npu€MBbI peIeKCUU I OEHKH CUTYalluu, BEIOOpA BEPHOT'O PELICHMUS;

YMETh OIIEHUBaTh PHUCKHU M CBOECBPEMEHHO NPUHUMATh PELICHUS MO HUX
CHU)KEHHUIO;

OpUHUMATh MOTHUBBI W apryMEHThl [JPYyrUX TMpU aHaIU3€ pPe3yJbTaToOB
NEeATENbHOCTH;

3) npuHATHE Ce0s M APYrUX:

MPUHUMATD Ce0s1, MIOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA;

NPUHUMAaTh MOTHUBBI M apryMEHTbl [JPYIrUX TMPHU aHAIU3E PE3yJbTATOB
NEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OUIHOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIIMH JPYTOro YEIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpenmeTtHbie pe3yabTaThl ocBoeHus mporpaMmmbl COO mo 6nonoruu Ha 0a30BOM
YpOBHE BKJIIOHAIOT crienuguyeckue i ydeOHoro npeamera «buonorus» HaydHbIe
3HAHUS, YMEHUS U CIOCOOBbl JCMCTBUI IO OCBOCHUIO, HWHTEPIPETAluud MU
npeoOpa3oBaHUI0 3HAHUM, BUABI ACATEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS U
OPUMEHEHUIO 3HAHUW B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, a TaKKe B pealbHBIX



KU3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C Ouojorued. B mporpamme mnpeamMeTHble
pe3yJIbTaThl IPEACTABIEHBI 10 TOAaM 00yUYEeHHUSL.

[IpenmeTHble pe3ynabTaThl OCBOECHHs yueOHOro mnpeamera «buonorus» ¢ 10
Kjacce NOJDKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUM O MECTE€ U POJM OMOJOTMU B CHUCTEME HAay4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTHUHBl MHpa U HAYyYHOTO MHMPOBO33PEHMsSI, O BKIIAJE POCCUICKUX U 3apyOerHBIX
y4EHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTUH, PYHKIIMOHAIILHON I'PaMOTHOCTH 4YeJIOBEKa
JUISl peLIEHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKphIBaTh COIepKaHne OMOIOrMUECKUX TEPMUHOB U MIOHSATHUH: )KU3Hb,
KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIEeCTB W NPEBpallleHUE SHEPIruu),
romeoctas  (camoperyisiuus), YpOBHEBasi  OpraHu3auus  JKUBBIX  CHCTEM,
CaMOBOCHPOM3BEJCHUE (PENpOAYKIMSI), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U
pa3BUTHE;

YMEHHE u3JIaraTb OWOJIOrMYECKHME TEOpHH (KJIETOYHAas, XpPOMOCOMHas,
MYTallMOHHAas1, LIEHTpaJbHas JorMa MOJIEKYJIpHOU Onosorun), 3akoHsl (I'. Menaens,
T. Moprana, H. 1. BaBunosa) u yuenus (0 LeHTpax MHOrooOpa3usi U MPOUCXOKACHUS
KynbTypHbIX pacteHuil H. Y. BaBunoa), onpenensTs rpaHulbl UX TPUMEHUMOCTH K
YKUBBIM CUCTEMaM;

YMEHHE BJAJIETh METOAAMHU HAyYHOrO MO3HAHUS B OMONOrMH: HAOIIOJIEHUE U
ONMCAaHHUE >KMBBIX CHUCTEM, IIPOLIECCOB M SBJICHUM, OpraHU3alys M NIPOBEICHUE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BBIIBH)KEHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXIy HCCIEAYEeMbIMU BETMYMHAMH, OOBSCHEHHE TOIYYEHHBIX pEe3yJbTaTOB,
MCIOJIb30BAaHHBIX HAYYHBIX MOHATHUM, TEOPUI U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJbI Ha
OCHOBAHHH IOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NMPU3HAKUM BUPYCOB, KIETOK IMPOKApUOT U
JYKapuOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IpoIlecCCOB: OOMEHa BELIECTB M MPEBpAllleHUs HHEPruM B KJIETKe, (OTOCHHTE3a,
IUTACTUYECKOIO0 U HHEPreTMYECKoro OOMEHa, XEMOCHHTE3a, MHUTO03a, MeHo03a,
OIJIOIOTBOPEHHMS,  Pa3MHOXKEHHUS, HHIMBUAYaJIbHOTO  pPa3BUTUSA  OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHSTh MOJIYYEHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOIMYECKHUX
IIPOLIECCOB W SIBJICHUW, JUIA NPHUHATHS NPAKTUYECKUX DPEIICHUN B IOBCEIHEBHOU
KU3HU C LEIbl0 obecrieyeHus Oe30MacHOCTH CBOEro 370pPOBbS U 3/10pOBbS
OKpPYKaIOIIUX JIt0JIeH, COOIOJIEHN HOPM T'PaMOTHOI'O MOBEICHHUS B OKPYXaroleh
NPUPOJHOM cpele, TMOHMMAaHHE HEOOXOAMMOCTH HCIOJIb30BAHMS JOCTUKEHU I
COBPEMEHHOM ouonoruu 17} OMOTEXHOJIOTUH JUIS PalMOHAIILHOT O
PUPOIONOIH30BAHUS;



YMEHHE peliaTh JJIeMEHTapHbIE TCHETHUECKHUE 3a7]a9i Ha MOHO- U TUTHOPUTHOE
CKpEIlIMBaHUE, CIEIUICHHOE Hacleq0BaHUE, COCTABJISTh CXEMbl MOHOTHOPUJIHOTO
CKpEIIUBAaHUS JJIS IPEACKA3aHMs HACICIOBAHUS MPU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBITIOJHATh Ja00OpaTOpHbIE M MpaKTUYECKHe pPadOThI, COOIIOIATh
npaBWIa MpHu paboTe ¢ y4eOHBIM U Ja0OPATOPHBIM 00OPYIOBAHUEM;

YMEHHE KPUTHYECKH OIEHWBATh W  HWHTEPIPETUPOBATH  MHOOPMAIIHIO
OHMOJIOTHYECKOTO COJIEPIKaHMs, BKIIOUYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3TUIHBIX
MCTOYHUKOB (CpeACTBa MaccoBOM MH(OpMaIu, HAYyYHO-TIOMYJISPHbIE MaTEepUalbl),
OTUYECKHUE AaCMEKThl COBPEMEHHBIX HWCCIICJJOBAHUNW B OWOJOTHH, MEIUIUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS, 00001as
OMOJOTHYECKYIO HH(DOPMAITUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCIIOJIb30BATh
MOHSATUMHBIN anmapar OMOJIoTuU



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanMeHoB Arme KouundecTBo 4acos DJIeKTPOHHbIE
(undposbie)
n/ | pa3iejoB H TeM Becer | Kourpoabn | TIpakruueck
oOpa3oBaTeJibHbIE
I nporpaMmabl o ble padoThI ue padoThbl
pecypchbl
E bubnunoreka [JOK
1 HOTIOTHL KaK 2 0.5 https://m.edsoo.ru/7f41c
HayKa 992
’KuBpie cUCTEMBI bubmiorexa [IOK
2 " UX 1 https://m.edsoo.ru/7f41c
OpraHu3alus 292
XUMHYECKHI but6imoreka [JOK
3 COCTaB U 8 1 1 https://m.edsoo.ru/7f41c
CTPOEHU E KJICTKH 292
KuzaeneareapHO bubmmorexa [IOK
4 A 6 https://m.edsoo.ru/7f41c
CTh KJIETKH
292
P
aSMHO)Ke:He I:)e bubmorexa [IOK
WHIUBUIYAJIbH
5 AUBIAY 5 1 https://m.edsoo.ru/7f41c
pa3BUTHE 992
OpPraHU3MOB -
H
aCJIEIICTBEHHOCT BuGmiorexa LOK
b U
6 8 1 15 https://m.edsoo.ru/7f41c
W3MEHYUBOCTD
292
OpraHu3MOB
C
o e:;;(;ifo]a but6imoreka [JOK
b ' 3 https://m.edsoo.ru/7f41c
OCHOBEI
292
OHMOTEXHOJIOTUH
bubmiorexa [IOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c
292
OBLIEE
KOJIMYECTBO
YACOB I10 34 2 4
[TPOTPAMME
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