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HHOACHUTEJBHAA 3AIIUCKA

PaGouas mporpamma ydeOHOro Tipeamera «buonorus» (mpenMerHas o0acth «EcTecTBEHHO-
Hay4Has) Ha YpOBHE CpelHero oomero oOpa3oBaHMsS COCTaBjIeHa Ha OCHOBE TpeOOBaHUHU K
pe3yibTaTaM OCBOCHHUS TPOTpaMMBbI CpeTHEro o0Imero oopaszoBanus mis oOydaromuxcs 10-11-ro
kinaccoB MBOVY Kpacnoapmeiickoii COII B COOTBETCTBUM CO CIEAYIOIIMMUA HOPMAaTHUBHBIMU
JIOKyMEHTAMHU:

- ®epnepanpHbiM 3akoHOM oOT 29.12.2012 Ne 273-®3 «OO0 obOpazoBanuu B Poccuiickoit
Denepauun»;

- ®enepanbubiM 3ak0HOM OT 24.09.2022 Ne 371-®3 «O BHecenun uzMeHenuil B GenepaibHblii
3akoH "OO oOpaszoBanmu B Poccuiickoit ®enepanuu" u crareio 1 denepanpHoro 3akoHa "OO
o0s3aTenbHBIX TpeboBaHusX B Poccuiickoit denepanuny;

- ®I'0OC COO (Ilpuka3z Munobpnayku Poccuu ot 17 mas 2012 . Ne 413 «O06 yTBepKACHUH
(dhenepasbHOrO TOCYTIapCTBEHHOTO 00pPa30BaTEIBLHOTO CTaHAApTa CPEAHETO OOIIEero 0Opa30oBaHUS
(3apeructpuposan 07. 06. 2012 r. N 24480);

- ®I'OC COO (12.08.2022 Ne 732 «O BHeceHUHM U3MEHEHUH B (e/iepanibHBIA TOCY1apCTBEHHBIN
00pa30BaTeNbHBIN CTaHAAPT CPEIHEr0 O0IIero oOpa3oBaHUs», C YIETOM H3MEHEHHH, BHECEHHBIX
npukazoMm 19.03.2024 Ne 171);

- caHuTapHO-3 UAeMHoIornYeckumMu  TpeboBaHusMu CII 2.4.3648-20 W TUTHCHHYECKUMU
HopMmaTuBaMu U TpeboBanusmu CanlluH 1.2.3685-21.

- ®enepanbHOit padoueii mporpammoit COO 1o npenmety «buoorus»

- OcHOBHOW o00Opa3oBaTeNbHOW TPOrpamMMoON cpeaHero oobmero oOpazoBanus MbBOY
Kpacnoapwmetickoit COLLI;

- YueOHbIM IUI1aHOM cpeanero oduiero odopazoBanust MbOY Kpacnoapmeiickoit COILL;

- llomoxxenneM o paboumx mporpamMMax, y4eOHBIX Kypcax (B TOM 4YHCIIE BHEYpOUHOMH
JesTeabHOCTH), yueOHbIX Moayneit MBOY Kpacnoapmeiickoit COLL;

- Paboueit nporpammoii Bociuranust MbOY Kpacuoapwmeiickoit COILL,

- Ilpuka3z MunmnpocBenienus Poccum ot 21 centsOps 2022 . N 858 "OO yTBepKaeHUU
(benepanbHOro nepedHsi y4eOHUKOB, JONMYIIEHHBIX K MCIOJIb30BaHUIO MPU Pean3alii UMEIOLNX
rOCYIApCTBEHHYIO aKKpEAMTALMIO O00pa30BaTENIbHBIX MPOTpaMM HAuyajJbHOIO OOILEro, OCHOBHOIO
o011ero, cpeaHero oouiero oopa3oBaHusl OpraHU3aALUIMHU, OCYILECTBIAIOUIMMUA 00pa30BaTeIbHYIO
NEeSATENBHOCTh U YCTAaHOBJIEHUSI PEAEIIBHOTO CPOKa UCIIOIb30BAaHUS UCKIIOUEHHBIX Y4€OHUKOB"

- Ilpuka3 Munnpocsemenuss Poccun ot 21.02.2024 Ne 119 «O BHeceHMM H3MEHEHUH B
npunoxxkerust Ne 1 u Ne 2 x npukazy MunuctepcTBa npocenienus Poccuiickoit @enepanuu ot 21
ceHtsa0ops 2022 . No 858».

PaGouas mporpamma yueOHOro mpenmera «buonorus» nias oOydarIIUXCs HA YPOBHE CPEIHEro
o01miero oOpa3oBaHMsS OPHEHTHUPOBAHA HA IIE€JIEBBIE MPUOPHUTETHI, CHOPMYIHPOBAHHbBIE B paboueit
nporpamme Bocnutanuss MbOY Kpacnoapmeiickoii COILLT

OBIIAS XAPAKTEPUCTUKA YYUEBHOI'O IIPEJIMETA «bUOJOI'US

[Ipu pa3paboTke mporpamMmbl MO OHOJIOTHH TEOPETHUUYECKYIO OCHOBY JJIsi ONPEICICHUS
MOAXO0JI0B K (OPMHUPOBAHUIO coAepx aHMs ydyeOHoro mnpeamera «buonorus» cocTaBuiIn:
koHnenryanbHbie ToNoxkeHuss DPI'OC COO o B3aMMOOOYCIOBICHHOCTH IIEJEH, COIEpIKaHMS,
pe3yabTaToB 00y4eHUs M TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIITYCKHUKOB, MOJIOKEHUS 00 0OIINX
HeNsAX W TPUHIMIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHUE CHCTEMBlI CPEJIHETO O0O0IIero
obOpazoBanusi B Poccuiickoit ®exmepanuu, a TakkKe MOJOXKEHHS O croenuduke Ouomoruu, eé
3HAYCHUU B TIO3HAHWH JKUBOU MPUPOJIBI U 0OCCTICUCHUH CYIICCTBOBAHUS YEIIOBEYECKOTO OOIICCTBA.



CornacHo Ha3BaHHBIM ITOJIOKEHUSIM, ONPE/IeNICHBl OCHOBHBIE ()YHKLIMU MPOTPAMMBI 110 OMOJIOTUU U
€€ CTPYKTypa.

B oxpyxaromeid npupogHOM cpene, BOCTpeOOBaHHBIE B TIOBCEIHEBHOM KHU3HH U
npaktuyeckoi IlporpamMma mo Ouosorumu naét mpeicTaBiIeHHE O LesX, 00 oOmeill crparernu
00y4eHHsI, BOCHUTAHUS U Pa3BUTHS, 00OYUAIOUINXCS CpelcTBaMH ydeOHOro npeamera «buomorusy,
oTpezelsieT 00s13aTeNIbHOE MIPEIMETHOE COIepKaHKe, ero CTPYKTYPY, pacipeieseHle o pasjaenaam
U TeMaM, PEKOMEHIYEeMYIO0 I0CeI0BaTeIbHOCTh H3YYeHHUs Y4eOHOro MaTepuaja C Yy4EToM
MEXIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, TOTHKH 00pa30BaTEIBLHOTO MpOIecca, BO3PACTHBIX
0COOEHHOCTEH 00yJaroImuXCsl.

B nporpamme 1mo OMOJIOTHH TakXKe YUUTBHIBAIOTCS TPEOOBAHUS K MIIAHUPYEMBIM JIMYHOCTHBIM,
MeTanpeIMEeTHbIM U MPEeJIMETHBIM pe3yibTaTaM 0O0ydeHHs B (OPMUPOBAHWU OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIbHON  AEATEIbHOCTH/YUYeOHBIX JeHCTBUHM, OOyJaromuxcs IO OCBOCHHIO
COJIepKaHUsI OMOJIOTHIECKOTO 00pa30BaHusI.

B mporpamme mo Ouomormu (10 kimacc, 0a30BBIi YpOBEHB) peaqu30BaH MPUHIIHII
IIPEEMCTBEHHOCTH B M3Y4YeHUM Ouojoruu, Onaromaps dYeMy B Hel mpocMmaTpuBaercs
HATPaBICHHOCTh HA pPa3BUTHE 3HAHWH, CBA3AHHBIX C (OPMHUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS,  LEHHOCTHBIX  OpUEHTAlMil  JINYHOCTH,  DKOJOTUYECKOTO  MBIIUICHHUS,
MIPEJCTABICHHUIA O 3J0POBOM 00pase XHU3HU U OEpEeKHBIM OTHOIIEHUEM K OKpY>Karollel MpupoIHON
cpexne. IloaTromy Hapsiay ¢ M3yd4eHHEM OOIIEOMOIIOTHIECKUX TEOPHil, a TaK)Ke 3HAHUH O CTPOCHHUH
KMBBIX CHUCTEM pA3HOTO0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HHUX IPOLECCOB B
nporpaMme 1O OWOJIOTHMHM yAENEeHO BHHMAaHHE WCIOJB30BAHUIO TIONYYEHHBIX 3HAHUH B
MOBCEJIHEBHOM JKM3HM U1 pELICHUs MPHUKIAJHbIX 3a7a4, B TOM 4YHUCJE: HNPOPUIAKTHKU
HACJIEZICTBEHHBIX ~ 3a00JIeBaHUIl  YelOBeKa,  MEAMKO-TEHETHMYECKOrO0  KOHCYJIbTUPOBAHMUS,
00OCHOBAaHHS SKOJOTHYECKH IIEIIECOO0Pa3HOTO MOBEACHHS B OKPYKAIOWIEH NpUPOAHOH cpere,
aHalM3a BIUSHUSA XO3SMCTBEHHOH JEATENBHOCTH 4YeJIOBEKa Ha COCTOSIHHME MPHUPOJIHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCWICHHE BHUMAHHUS K TPHUKIATHON HANpaBIEHHOCTH Y4eOHOro
npeaMeTra «BbHOJOTHS» TPOAUKTOBAHO HEOOXOIMMOCTBHIO OOECIICYCHHsSI YCIOBHH ISl PELICHHUS
OJTHOM M3 aKTyaJIbHBIX 3aJlay LIKOJILHOTO OMOJIOTMYECKOro 00pa30BaHMs, KOTOpas MpeArnosaraet
¢dopmupoBaHHe y O0OY4YaIOUIMXCS CHOCOOHOCTH aJanTUPOBAaThCS K HW3MEHEHMSAM JIHHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpeaHero oOiiero ooOpa3oBaHus 3aHMMaeT BakHoe MmecTo. OHa
obecrnieunBaeT (OPMHpPOBaHKWE Yy OOYyYArOMIMXCS NPEJACTABICHHA O HAYYHOH KapTHHE MHpa,
pacmmpsieT U 0000111aeT 3HaHUS O JKUBOM MPHUpOE, €€ OTIMYUTENbHBIX MPU3HAKaX — YPOBHEBOM
OpraHu3alliil M JBOJIOLUM, CO3AAaET YCJIOBUS JJIA: IO3HAHUS 3aKOHOB JKHUBOW HPUPOIBI,
¢dbopmupoBaHus (QYHKIIMOHAIBHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
KHU3HU, SKOJIOTUYECKOTO MBIIIJICHHS, LIEHHOCTHOTO OTHOILIEHUS K KUBOW MPUPOJIE U YETIOBEKY.

Bosbiioe 3HaueHne OGUOJIOTHS UMEET TaKXkKe JJIs PeLICHUs BOCIIUTATENbHBIX U Pa3BUBAIOIINX
3aj1a4 cpeaHero ooOmero oOpa3oBaHMs, COIHAIM3AIUMU OOy4aromuxcs. M3ydenwe Ouosioruu
obecrieunBaeT yciaoBUs i (OPMUPOBAHMS HHTEIUIEKTYaJlbHBIX, KOMMYHHUKALMOHHBIX U
MH(POPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYJIBTYPHI, CIOCOOCTBYET MHTETPALUU OMOIOTHYECKUX
3HAHUWA C TPEJICTaBICHUSIMH U3 JAPYruX y4eOHBIX HPEIMETOB, B YAaCTHOCTH, (DU3UKU, XUMHUH U
reorpa¢un. Ha3BaHHBIE TOJOXEHHS O MpeJHa3HAuYeHUM YydeOHoro mpeamera «buonorus»
COCTaBWJIM OCHOBY JJIsl OIIPENIEJICHHUS TTOAX00B K OTOOPY U CTPYKTYPUPOBAHUIO €TO COJCPKAHMU,
MIPeICTaBJICHHOr0 B IpOrpaMMe o OMOJIOrHH.

Ot16op coxepxkanust yuebHoro npenmera «buonorus» Ha 6a30BOM YpOBHE OCYIIECTBIEH C
MO3UIHK KYJIBTYPOCOOOPAa3HOTO TOJX0/a, B COOTBETCTBUU C KOTOPHIM OOYydYaromIuecs IOJKHBI
OCBOUTH 3HAHUS M YMEHUS, 3HAUMMbIE 751 (GOPMHUPOBAHUSA OOILIEH KYyJIbTYphl, ONPEAEIISIONIne
aJICKBaTHOE TOBE/ICHUE YeJIoBeKa JesTeabHoCTH. Oco00e MECTO B 3TOM CUCTEME 3HAHH 3aHUMAIOT



9JIEMEHTHI COJIEp)KaHMs, KOTOpBIE CIyXaT OCHOBOH i (OpPMHUPOBAaHUS MpPEJCTaBICHUH O
COBPEMEHHOM €CTEeCTBEHHO-HAyYHOW KapTMHE MHUpPAa U ILEHHOCTHBIX OpPHUEHTAlUSAX JIHYHOCTH,
CHOCOOCTBYIOUIMX T'YMaHU3alUK OHMOJIOTHYECKOTO 00pa30BaHusI.

CTpyKTypHpOBaHUE COJepX aHUs y4eOHOro Marepuana B HporpaMMme IO OHOJIIOTUU
OCYIIECTBJIECHO C Y4YETOM HPUOPUTETHOTO 3HAYEHHS 3HAHUA 00 OTIMYMUTEIBHBIX OCOOEHHOCTSX
KHUBOU MPUPOABL, 0 €€ YPOBHEBON OpraHU3alUU U SBOJIOIMH. B COOTBETCTBUM C 3TUM B CTPYKTYpe
yuebHoro npeamera «buosiorus» BblAEIEHBI CIEAYIOUINE COAEpPKATENbHbIC TUHUN: «BHOTIOrHs Kak
Hayka. Meroabl HayyHOro mo3HaHus», «Kierka kak Ouonormueckas cucreman, «OpraHuszM Kak
Ouosorudeckas cuctema», «Crucrtema U MHOrooOpasue OpraHuyecKkoro MUpa», « IBOIIOIUS KUBOU
MIPUPOJBD), «IKOCUCTEMBI U IIPUCYIINE UM 3aKOHOMEPHOCTH.

HOEJHN N3YUYEHUSA YYEBHOI'O IIPEJJIMETA «BUOJIOI'USA»

Henp wusyuenuss yueOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE — OBIIaJE€HUE
00yUaIOIUMUCS 3HAHUSIMHU O CTPYKTYpPHO-(DYHKIIMOHAIBHON OpraHU3allii KUBBIX CHCTEM Pa3HOTO
paHra u npuodpeTeHrne yMEHUH UCTIONB30BaTh ATH 3HAHUS /IS TPAMOTHBIX JICHCTBUI B OTHOIICHUN
00BEKTOB JKUBOM MPUPOJIBI U PELICHUS PA3INYHBIX )KU3HEHHBIX IPOOIIEM.

JlocTuxkeHne 1enu u3ydeHus yueOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
00eCTIeYNBAETCS PEIICHUEM CIIETYIOIINX 3a1a4:

OCBOEHHE O0YYAIOUIMMHUCS CHUCTEMBI 3HAHUN O OMOJIOTUYECKUX TEOPHUSAX, YUCHHUSAX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3aX, MIPABHUIIAX, CIYKAIIMX OCHOBOH JUTsi ()OPMUPOBAHUS TPEACTABICHUN
0 €CTEeCTBEHHO-HAyYHOU KapTHUHE MHUpPa, O METOJAaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTO00pa3ru
U OCOOCHHOCTSIX JKUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allid, BBIJAIOLINXCS OTKPBITUSX U
COBPEMEHHBIX UCCIICIOBAHUSX B OMOJIOTHH;

dbopmupoBaHre y OOydYarOIMIMXCS IMO3HABATEIBHBIX, HHTEIJICKTYaTbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B Mpollecce aHaln3a JaHHBIX O MYTSIX Pa3BUTHS B OMOJOTMM HAay4HBIX B3TJISIOB,
UJed U OJIX0/I0B K U3YUEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aInu;

CTAHOBJICHUE Y O0yYarOMIMXCS 00IIeH KyJIbTyphl, PYHKIIMOHAIHHOW TPAaMOTHOCTH, Pa3BUTHE
YMEHHUI OOBSCHATh U OLIEHWBATH SIBJICHHUS OKPYXKAIOIIETO MHpa XKMBOW MPUPOJLI Ha OCHOBAHHH
3HAHHUU U OIBITA, TOJYYSHHBIX TP U3YICHUH OMOJIOTHHY;

dbopMupoBaHue y OOy4alOUMXCSd YMEHHMH WILIIOCTPUPOBATh 3HAYEHUE OUOIOTUYECKUX
3HAHUW B TMPAKTUYECKOW JEATEIHHOCTH 4YEJIOBEKA, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoOMOTEXHOJIOTHIA,

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXXHOCTH TIIO3HAHUS YEJIOBEKOM JKUBOM MPUPOJIBI,
HEO0OXOIMMOCTH OEpEeKHOTO OTHOIICHHUS K HEW, COONIONCHUs ATHUYECKUX HOPM IPH MPOBEICHUU
OMOJIOTHYECKUX UCCIIEAOBAHU;

OCO3HAaHHE IEHHOCTH OHMOJOTMYECKHX 3HAHWUW M TOBBIIICHUS YPOBHSI JKOJOTHYECKOM
KYJIBTYPBI, 17151 GOPMUPOBAHUS HAYYHOTO MHPOBO33PECHHUS;

MPUMEHEHHE MPHOOPETEHHBIX 3HAHUW W YMEHUN B TOBCEJIHEBHOW >KM3HHM [JISl OLIGHKH
MOCIIEJICTBUM CBOEH JAESITENHOCTH IO OTHOIICHUIO K OKpPYXAroIel cpeae, COOCTBEHHOMY
310pOBBIO, 000CHOBAHUE U COOJIIOICHHE Mep TTPO(PIIIAKTHKY 3a00JI€BaHUN.

B cucreme cpennero obmiero obpazoBanusi «buonorusi», usydyaemass Ha 0a30BOM YpOBHE,
SBIIICTCA OOSI3aTENILHBIM Y4EOHBIM TIPEIMETOM, BXOJSIIMM B COCTaB TMPEIMETHON oO0JacTu
«EcTecTBeHHO-HAay4YHBIC MTPEAMETHI.

MECTO YYEBHOT O IIPEJIMETA «bHOJIOI'US1» B YYEBHOM IIJIAHE



PaGouas mporpamma ydueOHoro mpenmeta «buonorus» (6asoswiii yposens) B 10,11 kimaccax
paccuntana Ha 68 dacoB (1 yac B Hemenro). YueOHBIN TU1aH Ha u3ydeHue Owosnoruu B 10 kimacce
OoTBOIUT 1 y4eOHBINH Yac B Hemelnto, Bcero 34 yaca npu 34 yueOHBIX Henensx, B 11 kimacce oTBoauT
1 yuebOHbIif yac B Hezemnto, Bcero 34 yaca npu 34 y4eOHBIX HEJEINsX 3a CYEeT 00sf3aTeNIbHOW 4acTH
y4eOHOTr0 IJ1aHa CPEHETO 00IIero 00pa3oBaHMs.
st peanu3anyy mporpaMMbl UCTIONB3YIOTCSl YUeOHUKH, yueOHbie ocoous, YMK mist yaurens u
00y4aromuxcsi:

s yunrens:

- yueOnuk [laceunuk B.B., Kamenckunii A.A., PyonioB A.A. u np. / Iloxg pen. ITaceunuka B.B.
buonorus. bazossiii yposens. 10, 11 knacc. — M.: [Ipocsemenue, 2023 r.

Jas1 oOyuaromuxcs:

- yuebnuk Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.A. u np. / Iloxg pexn. Ilaceunuka B.B.
buonorusa. bazossrit yposens. 10, 11 knace. — M.: [Ipocsemenune, 2023 r.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IMPOI'PAMMBI 110 BUOJIOI'MU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

Cormaciro ®I'OC COO, ycraHaBIuBaWOTCSA TpeOOBaHUS K pe3ylabTaTaM OCBOCHUS
Oo0OyUaroIUMUCS TPOTpaMM CpPEAHEro oOIIero o0pa3oBaHMs: JTUYHOCTHBIM, METalpeIMETHBIM U
NpeAMCETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pe3y/lbTaTOB OCBOEHUS IpeameTra «bHOJIOrus» BbBIACIEHBI
CJIEIYIOIIHE COCTABIISIONINE: OCO3HAHUE 00 YUYAIOIIMMICS POCCHICKON TPaKTaHCKOW UICHTUIHOCTH
— F'OTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH M CaMOOIIPEIEICHHUIO, HATMYIEe MOTHBAIIMH K
00y4eHHI0 OMOJIOTHH, LeJICHANPaBIEHHOE pa3BUTHE BHYTPEHHUX YOEKACHUH JTMUYHOCTH HA OCHOBE
KITIOYEBBIX [ICHHOCTEH M MCTOPUYECKHUX TPATUIMHA Pa3BUTUS OMOIIOTHYECKOTO 3HAHUs, TOTOBHOCTD
U CIOCOOHOCTh OOY4YaroLIMXCS PYKOBOJACTBOBAaTbCSI B CBOEH JIEATENBHOCTH ILIEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKaMH, MPUCYIIUMH CHCTEME OHMOJIOTHYECKOro O0pa3oBaHMsA, HalU4ne
9KOJIOTMYECKOI0 IPaBOCO3HAHUS, CIIOCOOHOCTU CTaBUTh LIE€IH U CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pE3ylbTAaTBl OCBOEHUS IpeaMeTa «bHOoJIOTHs» AOCTUTAIOTCS B E€OUHCTBE
yu4eOHOH M BOCIHTATEIBHON [JEATENBHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMM POCCUHCKUMU
COLIMOKYJIbTYPHBIMH, HCTOPHUYECKHMMU M JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, NPUHSATHIMU B
o0miecTBe MpaBWJaMHM M HOPMaMU IOBEJIEHUS M CHOCOOCTBYIOT IIpoLeccaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUSI M CaMOpa3BUTHSA, Pa3BUTUS BHYTPEHHEH IO3ULMUHM JIMYHOCTH, MAaTPUOTH3MA,
YBOXXCHHA K 3aKOHY M IIPABOIOPSAAKY, YEJIOBEKY Tpylda M CTaplIeMy IIOKOJIECHHUIO, B3aMMHOIO
YBaKEHHS, OEPEKHOTO OTHOLIEHUS K KYJIbTYPHOMY HACJIEIHIO ¥ TPAJULUSIM MHOTOHALIMOHAJILHOTO
Hapopa Poccuiickoit denepanuiv, NpupoIe U OKPYKAIOIIEH Cpee.

JIMYHOCTHBIE pe3yibTaThl OCBOCHUs ydyeOHOro mpeamera «bHomorus» OOKHBI OTpaXkaTbh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCsS PYKOBOJCTBOBATHCSA C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOUIMX TPATULMOHHBIM LIEHHOCTSIM POCCUHCKOT0 00IIECTBa, PACIIMPEHNE KU3HEHHOTO
OIbITa U ONbBITA AESITEIBHOCTH B MPOLIECCE PEATM3ALUN OCHOBHBIX HaIpaBJIE€HUI BOCIUTATEIbHON
NeSITEIbHOCTH, B TOM YHCJIE B YACTHU:

1) rpakIaHCKOro BOCIIUTAHUS:



c(OPMHUPOBAHHOCTh ~ T'PAXKAAHCKOM TO3MLIUM  OOy4aroImerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEeHa POCCUMCKOro OOIIECTBa;

OCO3HaHHE CBOUX KOHCTUTYLMOHHBIX IIpaB M OO0S3aHHOCTEH, yBa)K€HHE 3aKOHA U
IIPaBOIIOPSI/IKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JI€ATEIbHOCTU MPHU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHNH y4eOHBIX 1 [T03HABATEIbHBIX 3a/1ay, BHIIIOJIHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE  Y4YUTHIBaTh B  CBOMX JIEUCTBHSIX  HEOOXOIMMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBHS JIIOJIEH ¢ Pa3HBIMU YOSKIACHUSMH, KYJIbTYPHBIMH LIEHHOCTSIMH U COIIMAIIBHBIM
IOJIO’KEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHUS Y4EOHBIX,
[IO3HABATEIbHBIX M HCCIEIOBATEIbCKUX 3a/lay, YBa)KUTEIBHOI'O OTHOILIEHUS K MHEHUIO
OIIIOHEHTOB NPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OUOJIOTUYECKOT0 COIEPIKaHMS;

TOTOBHOCTb K T'YMAaHUTapHON U BOJIOHTEPCKON JEATENBHOCTH;

2) IaTPMOTHYECKOI0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTb POCCUMCKOM IPa’kAaHCKON NASHTUYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepes, PoauHOM, roproctu 3a CBOM Kpail, CBOIO
Ponuny, cBOH S3bIK U KYJIBTYPY, IPOLIUIOE U HACTOSIIEE MHOTOHAIIMOHAIbHOIO Hapoaa Poccuu;

[IECHHOCTHOE OTHOIICHWE K MPUPOJHOMY HACJICAUI0 W TaMSATHUKAM TMPUPOJIBI,
JNOCTH>KEHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OLIEHWBATh BKJAQJ POCCUHCKUX YYE€HBIX B CTAaHOBIEHHE U pa3BHUTHE
OMOJIOTHH, TOHUMAHUSI 3HAYEHUsI OMOJIOTUH B TIO3HAHUH 3aKOHOB MPUPO/IBI, B )KM3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzeitHas yoexxIEHHOCTh, TOTOBHOCTH K CIIY)KE€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOJa;

c(OpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B TOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOAMUTENSM, CO3JAaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA [IEHHOCTEW CEMEHHOM >KM3HU B COOTBETCTBUU C TPATUIMAMH HAPOJOB
Poccun;

4) 3cTEeTU4€eCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIOUas ICTETHKY ObITa, HAYYHOTO U TE€XHUUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHIA;

IMOHUMaHNE 3MOLIMOHAIIBHOTO BO3JAEHUCTBUS KUBOW MPUPOBI U €€ HEHHOCTH;

FOTOBHOCTh K CAMOBBIPAXEHUIO B PA3HBIX BUAAX HCKYCCTBA, CTPEMIICHHE IPOSBIIATH
KadecTBa TBOPUYECKON JTMYHOCTH;

S) ¢usuyeckoro BocnuTaHUs, (GOPMHPOBAHMA  KYJBTYPbl  310POBbS H
IMOIUOHAIBLHOI0 0J1ATrONOJYYHsi:

MMOHMMAaHKE U pean3alus 3J0pOBOro U 0e30MacHOro oopasa KM3HU (370pOBOE MTUTAHHE,
COOJIIO/ICHNE TUTMEHUYECKUX MPaBWJI U HOPM, COATaHCUPOBAHHBIA PEKUM 3aHATUM M OT/ABIXA,
perynspHas (¢u3nyeckas AaKTUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3JI0POBBIO;



MOHMMaHWE WEHHOCTH NPaBWI WHAMBUIYAIbHOTO U KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHHSI B CUTYAIIHAX, YTPOKAIOIINX 3/I0OPOBBIO U )KU3HHU JIIOJIEH;

OCO3HaHME MOCIEICTBUM M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJECHUS aIKOros,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTB K TPYJly, OCO3HaHHE LIECHHOCTH MacTepCTBa, TPYJOI00HE;

TOTOBHOCTb K aKTUBHOH JI€ATEIBHOCTH TEXHOJIOTMYECKON M COIIMAIbHOM HAaIIPaBICHHOCTH,
CHOCOOHOCTh ~ MHHIMUPOBATh, IUIAHUPOBATH M  CAMOCTOSTENBHO  BBINIOJNHATH  TaKyIO
JeSITeNIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepam NpodecCHOHAIBHON NeATeNIbHOCTH, YMEHHUE COBEpIIATh
OCO3HAHHBIN BEIOOp OynyIiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUIO M CaMOOOPAa30BaHUIO HA MPOTSIKEHUU BCel
KHU3HH;

7) IKOJIOTHYECKOr0 BOCTIMTAHUSA:

9KOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOYHMKY JKU3HHU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS 3KOJOIMYECKOW KYJIbTYpbl: NPUOOpETEHHE OIbITa IJIaHWUPOBAHUS
MOCTYIIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEACTBUMN JIJIs1 OKPY>KAIOLICH Cpe/Ibl;

0CO3HAHKE TJI00ATBHOTO XapaKTepa IKOJIOTHYECKUX MPoOIeM 1 MyTel UX pelIeHuUs;

CHOCOOHOCTh HMCIIOJIb30BaTh MPHOOpETaeMble IPU U3y4EHUN OMOJIOTUU 3HAHUS U YMEHHS
NpU PEUICHUH TPOOJIEM, CBSA3aHHBIX C PAIMOHAIBHBIM TPUPOIONOIB30BaHUEM (COOIIOICHHE
IIPaBUJI MOBEJIEHUS B NPHUPOJE, HANPABICHHBIX HAa COXPAHEHUE PaBHOBECHUS B HKOCHUCTEMAX,
OXpaHy BUJIOB, 3KOCUCTEM, Onocdepsl);

aKTUBHOE HETPUATHE NEHCTBHN, NMPUHOCAIINX Bpel OKPYKAIOUIeH NPHUPOIHOW cpene,
YMEHHUE MPOTHO3UPOBATh HEOIATONPHUITHBIE KOJOTHYECKUE IOCIENCTBUS MPEeIIPUHUMAEMBIX
JEUCTBUN U NPENOTBPALLATD UX;

HAJIMYME PA3BUTOTO SKOJIOTMYECKOTO MBINUICHUS, SKOJOTWYECKONH KYIBTYpBI, OIbITA
JESATEIbHOCTH  SKOJIOTMYECKOM  HANpaBJICHHOCTH, YMEHHUs PpPYKOBOACTBOBaTbCS HMMHU B
M03HABATEIbHON, KOMMYHUKAaTUBHOM M COLMAIBHOM MpakTHKEe, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKOH J1€ATEIbHOCTH SKOJIOTMYECKON HAIIPAaBIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MMO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAaykM U OOLIECTBEHHOW TNPAaKTUKH, OCHOBAaHHOIO Ha JAMAlore KyjabTyp,
CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM U YUTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOICHCTBUS
MEX]y JIIOIbMU U [TO3HAHUS MHPa;

MOHMMaHHe Chenu(UK OUOJOTMM KaK HAyKH, OCO3HaHMA €€ posid B (OPMHPOBAHUU
PaIMOHATFHOTO HAYYHOT'O MBIIIICHHUS, CO3JJaHUU IIEJIOCTHOTO MPEICTABICHUS 00 OKpYKaIoIIeM
MHUpE Kak O €IMHCTBE IPHUPOJbI, 4YeJIOBEKa M O0OILIecTBa, B IO3HAHUM HPUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOJIEM COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yO0eKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU Ul COBPEMEHHOW LIMBWIM3ALMU: 00eCHeUeHUs
HOBOT'O YPOBHS Pa3BUTHSl MEIUIIMHBI, CO3/IJaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pemaTh pecypcHble poOIeMbl Pa3BUTHS YEJIOBEUECTBA, IOMCKA ITyTEeH BBIXOJA M3 III00ATBHBIX
9KOJIOTUYECKUX IPoOIeM U 00ecrieyeHus Iepexo1a K yCTONYUBOMY Pa3BUTHIO, PALMOHAIBHOMY
WCIOJIb30BAHUIO IPUPOAHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB XKU3HHU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUU OMOJIOTMYECKUX 3HAHUH B IEJSAX MOBBIIMICHUS OOIIeH
KYJIBTYpbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH (DYyHKIMOHAJIbHOU
IpaMOTHOCTH 00ydaroumxcs, GopMupyemMoi npu U3y4eHuu ONOJIOTHH;



MOHMMaHHE CYLUIHOCTH METOJOB IIO3HAHMs, HCIOJb3yEeMBbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH WCHOJB30BaTh IMOJydaeMble 3HAHUS Il aHalIM3a W OOBSICHEHHS SBICHUH
OKPYXXAIOLIET0 MHUpAa M TPOUCXOIAIINX B HEM HM3MEHEHHH, yMEHHE AenaTh 00OCHOBAaHHBIC
3aKIIFOYCHUA Ha OCHOBC HAYYHBbIX (baKTOB U UMCIOIIUXCA HOAaHHBIX C MCJIBIHO IOJYUCHUA
AOCTOBCPHBIX BBIBOJIOB,

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OWOJOTMYECKHE 3HAHUS JUIS PELICHUS
HpOGHeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HAHWE IICHHOCTH HAayYHOW NEATEIbHOCTH, TOTOBHOCTH OCYIIECTBISTh MPOCKTHYIO H
MCCIIEIOBATENBCKYIO IESATEIBHOCTh HHANBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
aKTHBHOMY TIOJly4CHHIO HOBBIX 3HaHMH IO OHOJOTMM B COOTBETCTBUH C >KH3HCHHBIMH
NOTPeOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertamnpeMeTHbIE PEe3yNbTaThl OCBOEHUS ydyeOHOro mnpeamera «bHoJIOrusS» BKIIHOYAIOT:
3HaYMMble i1 (OPMHUPOBAHUS MHPOBO33PECHUS  OOYYAIOUIMXCS  MEXAUCUUILTUHAPHBIC
(MexIIpeIMETHbIE) 001IeHAYyYHbIE TTOHATH S, OTPaXKarolIe 1IeJOCTHOCTh HAYYHOU KapTUHBI MUpa
U crenu@uKy MeToJI0B MO3HAHUs, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPrus,
SBJICHHE, IPOIECC, CUCTeMa, HayuHbIH (PaKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCIe0BaHNUE, HAOJIOJEeHUE, W3MEpPEHUE, SKCIEPUMEHT U JAPYruX), YHHUBEpCAIbHbIE
yueOHble JeiicTBUs (IIO3HABaTelbHbIE, KOMMYHUKATUBHBIC, PErYJIATUBHBIE), 00ecneYnBaoNe
¢dopmupoBanre (HYHKIIMOHAIBHOW T'PAMOTHOCTH M COLMAIBHOW KOMIETEHIUH O0YyYaroIuxcs,
CIOCOOHOCTh o0yyJaromuxcs HCII0JIB30BATh OCBOCHHBIC MEXIUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHHUBepCalbHble y4yeOHble ACWCTBUS B IO3HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

MertamnpeMeTHbIE pPe3yJabTaTbl OCBOEHMs MPOrPaMMBbl CpellHero oOIiero oOpa3oBaHUs
JIOJIKHBI OTPAYKaTh!

OBiageHne YHMBePCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JOrHYecKHe JIeHCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh U AaKTyaJM3UpOBaTh MNpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh IPH OCBOCHUM 3HAHUH NPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAIN3a,
CHUHTE3a, CpaBHEHHSA, KIACCU(PHUKAIMH, OOOOIIECHUs), pPAaCKPHIBATh CMBICT OHOJIOTHYECKUX
MOHATHUH (BBIIENATh UX XapaKTepHbIE IPU3HAKHU, YCTAHABIUBATh CBSI3U C JPYTUMHU ITOHITUSAMN);

ONpPEACIIATh LENN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI I€ATEILHOCTH C MIOCTaBICHHBIMU LIETSMU;

UCIOJIb30BaTh OMOJIOTHYECKUE TOHATHUSA AN O0bACHEHHsS (AKTOB U SIBICHUM KUBOH
IIPUPOJIBI;

CTPOUTHb JIOTUYECKUE pacCyKACHUs (MHIYKTUBHbBIE, JE€IyKTHUBHbBIE, IO AaHAJIOTUH),
BBIABIISITH 3AaKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHHUAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIEIbHBIE CPEJCTBA IS NMPEACTABICHUSA CYIIECTBEHHBIX CBA3EH U
OTHOILIEHUH B M3Yy4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TaKKe MPOTHBOPEYHMH pa3zHOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH)OPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IUIaH PELICHUs MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIUXCA MaTePUAIbHBIX
U HEMATEpUaJIbHBIX PECYPCOB;



BHOCUTH KOPPEKTUBHI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YNIBTATOB IENSIM,
OIICHUBATH PUCKU MOCIICICTBUN ACSITSILHOCTH;

KOOPJMHUPOBaTh W BBIOJIHATh pPAa0OTy B YCJIOBUSAX PEAbHOTO, BHPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE el CTBHS:

BIIAJICTh HAaBBIKAMH Y4€OHO-HCCIIEIOBATEILCKOW M MPOEKTHOUW AESITENIbHOCTH, HaBBIKAMHU
paspenieHus podJieM, CIIOCOOHOCTRIO M TOTOBHOCTBIO K CAMOCTOSITEIIEHOMY ITOMCKY METOJIOB
pelIeHHs MPAKTUYESCKHUX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

WCIIOJIb30BaTh PA3JMYHBIC BHJIBI JACSITEILHOCTH IO TMOJIYYCHHUIO HOBOTO 3HAHUSA, €ro
WHTEpIpETAINU, TPEOOPa30BAaHUIO M MPUMEHEHHIO B YYEOHBIX CUTYAIMsIX, B TOM YHUCIIEC TPU
CO3aHUU YYEOHBIX U COIMAIBHBIX MPOCKTOB;

(hopMHUPOBATh HAYYHBIH THI MBIIUICHHUS, BIIAJCTh HAYYHOW TEPMHHOJIOTHCH, KITFOYCBBIMHU
MOHATUSIMU U METO/IAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpA30BATENBHON NEATEIBHOCTH W
KU3HEHHBIX CUTYAIUSX;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIE CBSI3W M aKTyaJIM3WpPOBATh 3ajady, BBIIBUTATH
TUNOTE3y €€ pelIeHHs, HaxXOJUTh AapTryMEHTBhI JUIsl JIOKa3aTelbCTBA CBOHMX YTBEPXKICHUI,
3a/1aBaTh MapaMeTPhl U KPUTCPUU PEIICHIS;

aHAMM3UPOBATh TMOJYYCHHBbIE B XOJAE peEUICHHs 3aJauyd pPe3yiabTaTbl, KPUTUYECKU
OIICHUBAThH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIIEHKY HOBBIM CHTYaIIUsIM, OIICHUBAThH TIPUOOPETEHHBIH OTIBIT,

OCYIIECTBISITh IIEJICHANIPABICHHBIN TMOUCK TMEpPEeHOca CPEICTB M CIIOCOOOB JICHCTBUS B
po(heCcCHOHABHYIO Cpey;

yMETh TICPEHOCUTh 3HAHUS B  TIO3HABATEIBHYID M  NPAKTUYECKYl0  00JacTu
KHU3HEICATEIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJCH, MNpEJiaraTb OPUTHHAIBHBIC TOJXOAbl M PEIICHHS, CTaBUTh
MpOoOJIeMBI U 3a/1a4H, TOMYCKAIOIIUE AIbTEPHATUBHEIC PEIICHHUS.

3) paGora ¢ ungopmaumeii:

OpPUEHTHPOBATHCS B PA3NUYHBIX MCTOYHHKAX HH(popmammu (TekcTe yueOHOro mocobws,
HAyYHO-TIOMYJISIPHOH JIUTEpaType, OMOJIOTHYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMITBIOTCPHBIX
0a3zax naHHBIX, B HHTEpHETE), aHANM3UPOBaTh HMH(POPMAIMIO PA3IMYHBIX BUIOB H (HOpMm
MpeICTaBICHUsI, KPUTHUYECKH OIEHUBAThH €€ TOCTOBEPHOCTh M HETIPOTUBOPEUYUBOCTD;

(dbopMyIMpoBaTh 3amMpockl W TMPHUMEHSTH Pa3IUYHBIC METOABl MPH IOUCKE U 0TOOope
OMOJIOTHYECKON HH(POPMAIIHH, HEOOXOIUMOM JIJIsl BHITIOJIHEHHSI YISOHBIX 3a/1a4;

npUOOpETaTh OMBIT HCIOJIb30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBAThH KYJIBTYPY aKTUBHOTO MICIIOIH30BAHUS PA3IMIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTHUMANBHYIO (GOpMYy TMPEACTaBICHUS OUOIOTHYECKON
nHpopmanuu (cxemsl, rpaduKu, TuarpamMMsbl, TaOJIHUIIbI, PUCYHKH U IPYTroe);

WCIOJb30BaTh HAYYHBIH S3BIK B KA4eCTBE CpPEICTBa MPH paboTe ¢ OHOIOTHYEeCKOM
nH(popMaluen: TPUMEHITh XUMUYEeCcKue, (U3MUecKue U MaTeMaTU4eCKUe 3HAKU U CHMBOJIBI,
dbopMyIbl, abOpeBHATYypy, HOMEHKIATYPY, WCIONB30BaTh H MPEOOPa30OBBIBATE 3HAKOBO-
CHUMBOJIMYECKUE CPEJICTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMHM pACMO3HABAHUS M 3allUThl WHPOpPMANUH, HHPOPMAIIMOHHOMN
0€30MacHOCTH JIMYHOCTH.

OBy1ajeHNe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€HCTBUSIMU:

1) obmenne:



OCYIIECTBISITh KOMMYHHUKAIIMA BO BCEX cepax >KU3HH, aKTUBHO y4aCTBOBATh B JUAJIOTE
WIA JUCKYCCHHU TIO CYIIECTBY OOCY)XIaeMOl TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CY)KJCHHMsSI OTHOCHTENBHO BBIMOJIHEHUS TpeyiaracMoil 3aJaud, Y4YUThIBAaTb HMHTEPECHl H
COTJIACOBAHHOCTH MO3UIUI APYTUX YIACTHUKOB JUAJIOTA WIH JUCKYCCHUH);

pacmo3HaBaTh HeBepOaJlbHBIE CpEICTBA OOMICHHS, MOHUMATh 3HAYEHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CUTYallul, yMETh CMATr4aTh KOH(JIUKTHI U
BECTH [1€PETOBOPHI,

BJIAQJIETh PA3MYHBIMH CIIOCOOAMH OOIIEHHS W B3aMMOJCHUCTBHSI, MOHUMATh HAMEPCHHUS
JIPYTUX JIIOJICH, TPOSBISATh YBAKUTEIBHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOU (opme
(hopMyIHPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHasl 1esiTeJIbHOCTh:

MMOHMMATh M MCHOJb30BaTh MPEUMYIIeCTBa KOMaHAHON W WHIUBUAYATbHON pabOThI Mpu
peleHn OGMoJI0ruyeckon mpodiaeMbl, 000CHOBBIBATh HEOOXOAMMOCTb MIPUMEHEHHS I'PYIIOBBIX
(hopM B3aMOJEHCTBUS PU peLICHUH yueOHOI 3a1auu;

BbIOMpaTh TEMATUKy U METOJAbl COBMECTHBIX JACHCTBHI C y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KI0T0 YiIeHa KOJIJIEKTHUBA;

MPUHUMATh IIeJTd COBMECTHOW JESTEIbHOCTH, OPraHW30BHIBATh W KOOPIAMHHUPOBATH
JefcTBUs MO €€ JOCTM)KEHHUIO: COCTAaBJIATh IUIAH JEHCTBUHM, pacmpelensiTh POJId C y4ETOM
MHEHHI y4aCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OILICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOTO YYaCTHHKA KOMaHJbl B OOLIUI pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npeuiaraTb HOBBIE TPOEKTHI, OLEHUBATH HJIEU C TO3WIMH HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKOW 3HAYUMOCTH;

OCYILLIECTBIISATh TO3UTUBHOE CTPATETMUECKOE TIOBEICHHE B PA3UYHBIX CHUTYyalMsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OgiajieHnne yHUBEPCAJIbHBIMH PeryJsTHBHBIMH 1eHCTBHSIMU:

1) camoopranu3amms:

HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHWS JIs BBISBICHHUS NOpOOJIeM M HX pelIeHHus B
KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJOTMYECKHX 3HAHWH 1IEJIEBBIE U CMBICIIOBBIC YCTAHOBKH B CBOUX
JNEUCTBUSX M IMOCTYIKax MO OTHOLIEHHIO K >KUBON NPUPOJE, CBOEMY 3/I0POBBIO U 310POBBIO
OKPYKAIOIINX;

CaMOCTOSITEIIFHO OCYIIECTBIISITh MO3HABATENBFHYIO JEATEIbHOCTD, BBISBISTH MPOOIIEMBL,
CTaBUThb MW (OPMYIHPOBATh COOCTBEHHBIC 3a7a4d B 0Opa30BATECIBHOW JEATEILHOCTH |
KU3HEHHBIX CUTYAIHSIX;

CaMOCTOSITENIFHO COCTABIIATH IIAH PEHICHUS MPOOJIEMBI C YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

pacHMpsATh paMKH y4eOHOTro NMpeAMeTa Ha OCHOBE JIMYHBIX MTPEATNIOUYTEHUN;

JieNlaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHHIO M TIPOSBIICHUIO ITUPOKOM IPYAMIIMHM B Pa3HBIX 00JIaCTAX
3HAHMIA, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JAESTEIbHOCTb, OLIEHHWBATH
COOTBETCTBHE PE3YIHTATOB LENISAM;



BJIa/I€Th HABBIKAMHU TTO3HABATENLHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUNA
Y MBICJIUTENBHBIX MPOILIECCOB, X PE3YyIbTATOB U OCHOBAHMI, UCIIOJIb30BATh NMPUEMBI pediiekcun
U1 OLIEHKU CUTYyalluH, BbIOOpa BEPHOT'O PEILCHMS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX IPH aHAIIN3€E PE3YyIbTaTOB JEATEIBHOCTH;

3) npuHsTHE CeOsl M APYTHX:

MPUHUMATD ce0sl, TOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX IPU aHAJIU3€ PE3YJIBTATOB JEATEIbHOCTH;

IIPU3HABATh CBOE MPABO U MPABO JPYTrUX Ha OMINOKY;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MU C TIO3ULIUH IPYTOTO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATHI
10 KJIACC

IIpenmetnsie pe3ynbTaThl ocBoeHus nporpammbl COO mno Ouosoruu Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienuduyeckue ajs ydeOHoro npeamera «buosorus» HaydHble 3HAHUS, YMEHUS U
crocoObl JCMCTBHI 1O OCBOGHHIO, HWHTEPIPETAllMd W MPeoO0pa3oBaHUIO 3HAHHM, BHIBI
JEeSITETLHOCTH IO TOJIYYCHHIO HOBOTO 3HAHMS W NMPUMEHEHHIO 3HAHUN B Pa3IMUYHBIX Y4eOHBIX
CUTYaIUsIX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamme
MIpeIMETHBIE PE3yabTaThl MIPECTABICHBI IO TOJJaM O0yUYEHHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOECHUS ydeOHOro npenmMeta «buonorus» ¢ 10 knacce TOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHMI O MECT€ W POJIU OHOJIIOTUHM B CHUCTEME HAyYHOTO 3HAHHUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U
HAay4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie€ POCCUMCKUX U 3apyOeKHBIX y4EHBIX-OMOJIOrOB B Pa3BUTHE
6uosioruu, pyHKIIMOHAIEHONW TPAaMOTHOCTH YeJIOBeKa JUIsl pellieHHs KU3HEHHBIX 3a/1a4;

YMEHHME PACKpPBIBATh COZAEpKaHUE OMOJIOTMYECKUX TEPMHHOB M TNOHSATHI: KU3Hb, KIETKA,
OpraHu3M, MeTad0JM3M (0OMEH BEIIECTB U MPEBPAIlEHUE YHEPTUH ), TOMEOCTa3 (CaMOPETYIISIIHA),
YpOBHEBasi ~ OpraHu3alus  JKUBBIX  CHUCTEM,  CaMOBOCIIPOM3BENECHHE  (PENpONyKLHs),
HaCJEJICTBEHHOCTb, U3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHME WH3Jarath OWOJIOTUYECKHUE TEOpUH (KJIETOYHAsl, XPOMOCOMHas, MYTaIllMOHHAas,
LEHTpaJIbHasl JIoTMa MOJIEKYJsipHOil Oumonorum), 3akonsl (I. Menpens, T. Moprana, H. W.
BaBusnoBa) u yuenus (0 eHTpax MHOrooOpas3us U MPOUCXOXKICHUS KylnbTYpHbIX pacTenuid H. U.
BaBuiosa), onpenesnsaTh IpaHUIBI UX IPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHUE BIIAJETh METOJaMU HAYYHOTO TO3HAHUS B OMONOrMU: HAOIIOJACHHWE W ONHCAHHE
KUBBIX CHCTEM, TPOIECCOB M SBJICHMI, OpraHu3alus M MPOBEACHHE OUOJOTUYECKOTO
9KCIIEPUMEHTA, BBIABMKCHHE THUIIOTE3bl, BBIABICHHE 3aBUCHMOCTH MEXIY MCCIEAYEMBIMU
BEJIMYMHAMH, OOBSICHEHHME IIOJIyYEHHBIX PE3YyJIbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IOHSATHH,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/Ibl HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHME BBIIENATH CYILECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT M 3YKapHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH IPOIECCOB: OOMEHa BEIIECTB U
MIpEeBpaICHUS] PHEPrUH B KIETKE, (OTOCHMHTE3a, IUIACTUYECKOTO M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEHO03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, WHIWBUIYaJbHOTO Pa3BUTH
opranu3ma (OHTOTEHE3);

yYMEHHUE NPUMEHATh MOJy4YeHHbIE 3HAHUSA U1 OOBSCHEHHS OMOJOrMYECKHX MPOLECCOB U
SIBIICHUH, JUUIS1 IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHOM XKHU3HU C LENIbI0 00eCIeueHUs
0€30MacHOCTH CBOETrO 370pPOBbsi U 3J0POBbS OKPYKAIOIIUX JIOACH, COOMIOACHUS HOPM
IPaMOTHOTO TOBEAEHHUsI B OKpY)Kalolled MpUpoJHON cpene, NOHUMaHME HEOOXOAUMOCTH



WCHOJIb30BAHUS JIOCTHKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ui PalMOHAIBHOTO
MIPUPOIONIOIB30BAHUS;

YMEHHME pellaTh »D3JeMEHTapHble TI'e€HETHMYECKHe 3aJaud Ha MOHO- U AUTHOpHUIHOE
CKpCIIMBAaHUC, CHCIUICHHOC HACJICAOBAHUC, COCTABJIATHL CXCMBbI MOHOFI/I6pI/II[HOF0 CKpCIIMBaHUSA
JUISL TIpEe/ICKa3aHus HaclleZOBaHUS TPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJIHATH Ja0OpaTopHble M MpakTHYecKue padoThl, coOMOAaTh MpaBuia Mpu
paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKHU OLIEHHWBAaTh M HUHTEPIPETHPOBATH HMH(GOPMALHUIO OHOJIOTHYECKOIrO
COJIep)KaHUs, BKIIIOUAIOLIYI0 IICEBJIOHAYYHBIC 3HAHHUA M3 PA3JIMYHBIX HCTOYHHUKOB (CpeIcTBa
MaccoBoil MH(OpMaIUK, HAyYHO-TIONMYJSIPHbIE MaTEpHUaibl), STHUECKUE ACTIEKThI COBPEMEHHBIX
HccieIoBaHui B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIC IHCbMEHHBIE M YCTHblE COOOIIeHUs, 0000Imas
6I/IOJIOFI/I‘~ICCKYIO I/IH(bOpMaIII/IIO us3 HECKOJBbKUX HCTOYHHUKOB, T'paMOTHO HCIIOJIBb30BaTh
MTOHSATUHHBIN anmapaT OUOJIOTHH.

11 KJIACC

[MpenmMeTHBIE pe3ybTaThl OCBOCHUS yueOHOTO TipeamMeTa «buonorus» ¢ 11 kiacce HOTKHBI
OTpakaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE W POJM OHOJOTMM B CHUCTEME HAyYHOTO 3HAHMUS
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUHM COBPEMECHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa U
HAyYHOTO MHPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apYOCIKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruu, GyHKIMOHAILHON IPaMOTHOCTH YeJIOBEKA IS PEICHHS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpPbIBATh COJCPKaHUE OUOJIOTHUECKUX TEPMUHOB M MOHATUIN: BUJI, TOMYJISIINS,
reHO(OH/T, IBOITFOIIHSI, TBUXKYIITHE CHIIBI ((DaKTOPHI) SBOIOIUH, IPUCTIOCOOJICHHOCTh OPTaHU3MOB,
BUI000pa30BaHKe, 9JKOJIOTHUECKHE (aKTOphl, JKOCHCTEMa, MPOJYIEHTbl, KOHCYMEHTBI,
PEAYILIEHTHI, IIeTIH MTUTAaHKsI, YKOJIOTHYECKas TUpaMKia, OMoreoreHos3, ouocdepa;

yMEHHE H3Jlarath OWOJIOTHYEeCKHE Teopuu (dBoiioiMonHas Tteopusi Y. JlapsuHa,
CHHTETHYECKasi TEOPHs IBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTHU (3apojbiiieBoro cxoactsa K. M.
bopa, depenoBaHusi TaBHBIX HampamieHuit u myred spomonuu A. H. CeepiioBa, yueHHs O
ouochepe B. W. BepHanckoro), onpenensaTh IPaHUIBI KX TPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yYMEHHUE BJIAJICTh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOrMU: HAOJIOJCHHUE W OINMCAHHE
KHMBBIX CHCTEM, IMIPOIECCOB U SBJIICHWH, OpraHu3aiis | [POBEACHHE OHOJIOTHYECKOTO
IKCTIEPUMEHTA, BBIJIBUKCHUE THIOTE3bl, BBIABICHUE 3aBHCUMOCTH MEXKAY HCCIIEAYEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE TMOJYYCHHBIX PE3yJIbTaTOB, HUCIOJB30BAHHBIX HAy4YHBIX MOHSATHH,
TeOprI 1 3aKOHOB, YMCHHEC J1CJIaTh BbIBOJAbI HA OCHOBAHWHU IMOJIYYCHHBIX PE3YJIbTATOB,

YMEHHE BBIICNATh CYIICCTBEHHbIC MPU3HAKU CTPOCHHS OMOJOTHYECKUX OOBEKTOB: BHIIOB,
MOMYJISIUN, TMPOJIYIEHTOB, KOHCYMCHTOB, pEIYyIEHTOB, OHOTEOIICHO30B M  3KOCHUCTEM,
O0COOCHHOCTH  TPOIIECCOB:  HACJIEJCTBEHHOW  W3MCHYMBOCTH, ©CTECTBEHHOrO0  0TOOpA,
BUI000pa30BaHusi, MPUCTIOCOOJIEHHOCTH OPraHW3MOB, JCHCTBUS DKOJOTHMUECKUX (HaKTOpOB Ha
OpPraHU3MBbI, IEPEHOCA BEIIECTB M MMOTOKA YHEPTHH B SKOCHCTEMAX, aHTPOIIOI'CHHBIX U3MCHCHUH B
IKOCHUCTEMAaX CBOCH MECTHOCTH, KPYrOBOPOTa BEINECTB M OHOTCOXMMHUYECKUX IIMKJIOB B
ouocdepe;

YMCHHUC NPUMCHATL IMMOJIYUYCHHBIC 3HAHUSA JISA O6’b$ICHeHI/I$I 6PIOJ'IOI‘I/I‘-IGCKI/IX IMpoLCCCOB U
SIBJICHUM, [T TIPUHATHUS TPAKTHYCCKUX PEIICHHI B MOBCEIHEBHOM )KU3HU C IEJIbI0 00CCICUCHUS
0€30MaCHOCTH CBOETO 3JI0POBbSI U 3JI0POBbS  OKPYKAIOIIUX JIIOJCH, COONIIOJCHHUS HOPM
IPaMOTHOTO TIOBEACHHUSI B OKpY)KaloIled MNPUPOAHON cCpele, NOHMMaHuE HEOOXOIUMOCTU
HCIIOJIb30BAHUSI JOCTHXCHUI COBPEMECHHOM Ouosoruu TUIst PaIMOHAIBHOTO
[IPUPOAOIOJIb30BAHMUS;



YMEHHUE pellaTh 3JeMEHTapHble OHOJIOrMYecKHe 3a/lauM, COCTaBJIATH CXEMBbl MepeHoca
BEIIECTB M SHEPTUHU B IKOCHCTEMaX (LI€MU MUTaHUs);

YMEHHUE BBINOJIHATH JaOOpaTOpHBIE M MpaKTHUecKue paboThl, cOOMOAaTh MpaBuia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OILIEHUBATh M HWHTEPIPETHPOBATH HH(MOPMAIMIO OHOIOTHYECKOTO
COJICpKaHMs, BKJIIOYAIOLIYI0 IICEBJOHAYYHbIE 3HAHUS M3 PA3JIMYHBIX MCTOYHHMKOB (CpelcTBa
MaccoBoil HMH(OpManUK, HAayYHO-TIONYJSIPHBIE MaTepuaibl), paccMaTpuBaTh IJI00ATbHBIC
HKOJIOTHYECKHE TPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH TIO0 OTHOMICHHIO K HUM COOCTBEHHYIO
MO3UILIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC TNHCbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTHYECKYI0 HMH(POPMALMI0O M3 HECKOJbKUX HCTOYHMKOB, TI'PAaMOTHO MHCIIOJb30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

COJEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xaxk Hayka. CBsi3b OMONOTMU C OOIIECTBEHHBIMH, TEXHHMYECKUMHU U JPYTUMU
€CTEeCTBCHHBIMU HayKamu, (Quiocodueit, dTUKOH, SCTETUKOM W mpaBoM. Poip Ouomorun B
(hopMHUPOBaHUM COBPEMEHHOM Hay4HOU KapTUHBI Mupa. CuctemMa OMOJIOTMYECKUX HAYK.

MeTobI TTO3HAHUS KUBOW TPUPOJIBI (HAOTIOCHUE, YKCIIEPUMEHT, ONHCAHHEe, U3MEPEHUE,
KJ1accuuKaIys, MOJCITUPOBAHNE, CTATUCTHYECKAst 00pabOTKa TaHHBIX ).

JdemoHcTpanmnu:

[Toptpetsr: U. Hapsun, I'. Mennens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

Tabnuue! u cxembl: «MeTo bl TO3HAHUS KUBOM PUPOJIBD).
JlabopaTopHble M NpakTHYeCKHEe PadOThI:
[IpakTueckas pabora Ne 1. «Mcnonp3oBaHue pa3iIMYHBIX METOJOB TMPU  HU3YyYECHUU
OHOJOrHYEeCKUX 0OBEKTOB.

Tema 2. /KuBble cucTeMbl M MX OPraHU3AI U,

JKuBbie cuctembl (OMOCHCTEMBI) Kak TpeAMET Hu3ydeHwsi Owojoruu. OTIWYHE >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OumocucteM H WX pa3HOOOpa3we. YPOBHH OpraHH3allil  OHOCUCTEM:

MOJICKYJIAPHBIA,  KJIETOYHBIM,  TKAHEBBIM,  OPraHU3MEHHBIH,  MOMYISIUOHHO-BUIOBOM,
9KOCHCTEMHBIH (OMOTe01eHOTHYECKHI), OMOC(HEPHBIH.

JdemoHcTpaumuu:

Tabmumpl 1 cxeMbl: «OCHOBHBIE TPU3HAKK IKU3HHW», «YPOBHH OpTaHHU3AlUUA IKUBOU
MIPUPOIBI».

Ob6opynoBanue: monens Mosekyisl JJHK.

Tema 3. XuMH4YeCKHUil COCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XUMHUUYECKHUE 3JIEMEHTBI: MAKPOAJIEMEHTBI, MUKPO3JIEMEHTBHI.
Bona u MuHepanbHbIe BelllecTBa.

@yHKIMKM BOABI U MHHEpAJbHBIX BelleCTB B KieTke. lloanepxkaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u cTpoeHne 0eIK0B. AMUHOKHCIIOTHI — MOHOMEPHI OekoB. HezameHumbIe 1
3aMEHHMbIE aMUHOKHUCIOTHl. AMUHOKHCIIOTHBIN COCTaB. YPOBHU CTPYKTYpPhI OETKOBOM MOJEKYIIbI
(mepBUYHAas1, BTOPUYHAsI, TPETUYHAS U YETBEPTHUHASI CTPYKTYpa). XUMUUYECKHE CBOMCTBA OEJIKOB.
buonornyeckue QyHkimm 6€IKOB.



®depmeHThl — Ouonormueckue Karanuzaropbl. CTpoeHue (epMeHTa: aKTHBHBIM LIEHTp,
cyoctpatHas  cnenuduuHocth. Kodepmentsl. Butamusbl.  Otauuus — (QepMEHTOB  OT
HEOPraHMYECKHUX KaTaIn3aTOPOB.

VYrneBoabl: MOHOCaxapusl (IJIIOKO3a, pubo3a U Ae30Kcupubo03a), Aucaxapuabl (caxaposa,
JAKTO3a) W TOJUcaxapuabl (Kpaxmaj, TJIMKOTEH, IIeJUTioyio3a). buonoruueckue QyHKIUU
YIJI€BOJIOB.

Jlunuasl:  Tpurnuuepuasl, ¢ochomunuael, crepouasl. [uapodunsHO-TUAPOPOOHBIE
cBoiictBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHHE YIJIEBOAOB, OEJIKOB W JIMIMIOB Kak
HCTOYHUKOB YHEPIUH.

Hyxneunnosbie kucnorel: JIHK n PHK. Hykneotnasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknum JIHK. Crpoenme u ¢ynkmuum PHK. Bumer PHK. AT®: crpoenue wu
¢byHKIMM.

[uronorus — Hayka o kierke. Kieroynas Teopus — nmpumep B3aWMOJCHCTBUS HIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/1bl N3y4eHUs! KIIETKH.

Knerka kak 1enoctHas xuBas cucrema. OOmye NpU3HAKU KJIETOK: 3aMKHYTasl Hapy>KHas
MeMbOpana, monekynsl JIHK kak renernueckuii anmnapat, cuctema cCUHTE3a Oelika.

Tunbl kneTok: »ykapuoTHUecKas M IpokapuoTuyeckas. (OCOOEHHOCTH CTPOEHHUs
npokapuoTuyeckor kiueTku. Kierounast crenka Oakrepuil. CTpoeHHE SYKapHOTHYECKOM KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMUKC, UX (QYHKIHH.
[Tnasmatuueckass memOpana, e€ cBoWcTBa W (¢QyHKuMu. LluTorurasma u e€ OpraHoWbL.
OnnomemOpannbie opranoubl kietku: DIIC, anmapart ['onbmku, muzocomsel. [loryaBToHOMHBIE
OpraHoubl KIETKH: MUTOXOHAPHUH, IIacTUIbl. [Iporicxoxaenne MUTOXOHIpHUM U macTul. Buel
mwiactul. HememOpaHHbIe OpraHouibl KJIETKU: PUOOCOMBI, KIJIETOUHBIM LIEHTP, LEHTPHOIH,
pPECHUYKH, KIyTUKU. DyHKIMN OPraHOUAOB KIETKU. BritoueHus.

Snpo — perynaropHblii IeHTp KieTku. CTpoeHHe sjpa: saepHas 000JI0uka, KapHoria3Mma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeneCcTB B KIIETKE.

JdemoHcTpaumuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. Illneitnen, P. Bupxos, /. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Juarpammsel:  «PacnpeneneHue XUMHUYECKMX  JJEMEHTOB B HEXKHMBOM  IIPUPOIE»,
«Pacrnipenenenne XUMHYECKUX 2JIEMEHTOB B )KUBOM IIPUPOIE».

Tabauubt u cxemsl: «llepuonuueckas TabmUIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI, «buocuHTes Oenkay, «CTpoeHne MoJeKkyasl Oenka», «CTpoeHue GpepMeHTay,
«Hyxnennosie kucinotel. JIHK», «Ctpoenue monekyinbsr AT®», «CTpoeHUe 3yKaprHOTHYECKOU
KiIeTkn», «CTpoeHue >KHUBOTHOM KiIeTKn», «CTpO€HHE pacTUTENbHOM KiIeTkn», «CTpoeHue
MIPOKAPUOTUYECKOH KIETKN», «CTpOeHUE sipa KIETKW», «YTIEBOIAbI, «JIUIHIbI».

OG6opynoBaHue: CBETOBOM MMKPOCKOIN, OOOpyIOBaHME JJs TNPOBEJCHUS HAOIIOJCHUA,
U3MEPEHUH, AKCIEPUMEHTOB, MHKPOIpENapaThl PACTUTEIBHBIX, JKUBOTHBIX U OaKTepHUAIbHBIX
KJIETOK.
JlaGopaTopHble U NpaKTH4YeCKHe PadOThI:
JlaGopatopnast pabora Ne 1. «/3ydyeHne KaTalIUTHUECKOW aKTHMBHOCTH (DEepMEHTOB (Ha MpHMepe
aMMJIa3bl WIM KaTajlasbl)».
JlaGopatopHas pabota Ne 2. «/M3yueHue CTpOCHUS KJIETOK PACTeHUH, )KUBOTHBIX U OAKTEpHil Mox
MHUKpPOCKOIIOM Ha 'OTOBBIX MUKpOIIpENapaTax v ux OMUCaHUEN.

Tema 4. /KusHenessTeJIbHOCTh KIETKH.



OOMeH BelecTB, WK METa00IU3M. ACCUMIIIALUS (TUTACTUYECKUN OOMEH) M TUCCUMUIIALINS
(oHepreTnueckuii OOMEH) — JIBE€ CTOPOHBI €IUHOrO Mpolecca Mmeradonusma. Poib 3aKoHOB
COXpaHEHMsI BELIECTB M SHEPIHM B IOHUMaHUK MeTa0oIu3Ma.

Tunblr oOMeHa BemiecTB: aBTOTPOGHBIA M rereporpodHbii. Pons depMeHTOB B 0OMeHe
BEILECTB U NPEBPAILIEHUU SHEPTHH B KIIETKE.

®otocunre3. CpetoBas M TeMHOBas ¢a3pl ¢orocuHTe3a. Peaknuu QorocuHTE3a.
DddextuBHocTh (hoTOoCcHHTE3a. 3HaYeHHE (HOTOCUHTE3a IS JKU3HH Ha 3emiie. BiausHue ycinoBuit
cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX paCTEHUH.

XemocuHTe3. XEeMOCHUHTE3UpYyloIiyue OakTepuu. 3HAYEHHE XEMOCHHTe3a MJIS KU3HM Ha
3emie.

OHepreTuueckuii 0OMeH B KieTke. Paciienienne BemecTs, BbIIEIEHNE U aKKYMYJIMPOBAHNE
SHEPrMH B KIETKe. OJTambl 3HepreTuueckoro obmena. [nukonu3. BpoxkeHue M ero BUBL
Kucnopognoe okwuciaenue, Wi KieTouHoe apixanue. OxucinutensHoe (ochopumpoBaHue.
D¢ hHEeKTUBHOCTH YPHEPTETUIECKOTO 0OMEHa.

Peakuum wmarpuyHoro cuHre3a. [eHermueckas wuHpopmauus u JHK. Peanuszanus
reHeTHYeckol MHpopmanmu B KieTke. ['eHeTndyeckuil Ko M ero coicTBa. TpaHCKpunmuus —
MatpuuHblii cuHTe3 PHK. Tpancnsamus — 6uocuHTe3 Oenka. Dtanbl TpaHcsiuu. KonupoBanue
aMHHOKUCIIOT. Ponb pubocoMm B OnocunTese Oenka.

Hexnerounsie Gpopmbl xku3Hu — Bupychsl. Uctopust otkpsitust Bupycos ([. Y. IBanoBckwit).
OcoOeHHOCTH CTPOCHMs M JKU3HEHHOTo IMKia BHUpycoB. bakrepuocdaru. bosesnu pacrenuii,
KUBOTHBIX U 4YEJIOBEKa, BbI3bIBacMble BUpycaMu. Bupyc mmmyHoxedumura yenoseka (BUY) —
Bo3Oymutens CIIWa. OOpaTHas TpaHCKpUIIMsSA, peBepTraza W uHTerpasa. [Ipodunaktrka
pacnpocTpaHeHUst BUPYCHBIX 3a00J1€BaHHA.

JdemoHncTpaumuu:

[Toptpetsi: H. K. Konbiios, 1. . UBanoBckuii, K. A. Tumupszes.

Tabmuuet w  cxembl: «Tumbl  muTanus», «Metaboausm»,  «MHUTOXOHIPUNY,
«OHepreTHueckuii ooMen», «Xinopomact», «Porocunresyn, «Ctpoenue JJHK», «Crpoenue u
¢byHKuMOHMpoBaHMEe  TeHa», «CuHre3  Oenka», «l'eHermueckuit  kom»,  «Bupyce»,
«bakrepuogparn», «Ctpoenue u ku3HeHHbIH 1ukn Bupyca CIIM/la, Oaxtepuodaray,
«Pennmukanus JJHK».

Ob6opynoBanue: monenu-ammiukanun «Yasoenue JHK wu Tpanckpunumsy, «buocunres
6enka», «CTpoeHue KIeTKu», Mojienb cTpykrypst JJHK.

Tema 5. PazMHoOKeHHe U MHANBUIYAJIbHOE Pa3BUTHE OPraHNU3MOB.

KneTouHblii 1MKI, WIM JXKU3HEHHbIM nukiI kietkd. WHTepdasza m muto3. Ilpoueccsl,
npotekaromue B uHTepdasze. Perumkamums — peakuust matpuunoro cunreza JIHK. Crpoenue
XpoMOocOoM. XpOMOCOMHBIH HAOOp — KapuoTwm. JIUIUIOWIHBIA W TarUIOWIHBIA XPOMOCOMHBIC
Habopbl. XpoMatuabl. LlUTOIOrHUECKHE OCHOBBI Pa3MHOXKEHUS U MHIUBHYaJbHOTO PA3BUTHUS
OpraHU3MOB.

Jenenne knetkn — muto3. Ctaann murosa. [Iporeccel, Npoucxoasie Ha pa3HbIX CTaAMsIX
MHTO3a. BHOJIOrMYECKU CMBICII MUTO3A.

[Iporpammupyemasi rudesb KJIETKU — aloITo3.

®opMbI pa3MHOKEHHsI OPraHU3MOB: Oecronoe U Moj0Boe. Buapl 6ecnonoro pa3sMHOKEHUS :
NeJICHHE HaJBOE, MOYKOBAHME OJIHO- M MHOI'OKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BEreTATHUBHOE
pa3MHOXeHHe. MICKyCCTBEHHOE KIIOHUPOBAaHNE OPIaHU3MOB, €r0 3HAYCHHUE I CEICKIUHU.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.

Metiios. Cragum wmeitoza. Ilporecchl, mpoucxopsmme Ha cragusix meinosza. [loBegenue
xpomocoMm B Meio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYEHUE MEN03a.



I'amerorene3 — mporecc 00pa3oBaHMs MOJOBBIX KJIETOK y XKHUBOTHBIX. 11070BBIE Keme3bl:
CEMEHHUKU U sAn4YHUKU. OOpa3oBaHHME M Pa3BUTHUE IOJIOBBIX KJIETOK — rameT (CrepMaTO30U[,
sifllekeTka) — crepmaToreHe3 ©  oBoreHe3. (OCOOEGHHOCTH CTPOEHUS SIMIEKIETOK U
cnepmaro3zonioB. OmionorBopenue. [lapreHorenes.

NunuBunyanpHOoe pasBuTHE (OHTOreHe3). OMOpPHOHAIbLHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHAIBHOIO PAa3BUTUS Yy TO3BOHOYHBIX >KUBOTHBIX: JpPOOJIEHUE, TacTPYIISIIUS,
opranorenes. IloctamOpuonanbHOe pa3BUTHE. THIBI TOCTAIMOPHOHAIBHOIO Pa3BUTHS: HPSMOE,
HemnpsiMoe (JIMYMHOYHOE). BnusiHue cpenapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE
BBI3bIBATh BPOXK/IEHHBIEC YPOICTBA.

Poct u pasButue pacrenunil. OHTOreHe3 IBETKOBOI'O PAaCTEHUS: CTPOSHUE CEMEHU, CTaJUU
pa3BUTHSL.

JdeMmoHcTpanum:

Tabauuel 1 cxembl: «POpMBbI Pa3MHOKEHUSI OPraHU3MOBY, «/[BOIlHOE OIIOJOTBOpPEHHE Y
IIBETKOBBIX pacTeHUiI», «BereTaTuBHOE pa3MHOXKEHHE pacTeHUI», «JleeHne KIeTKu OaKTepuii,
«CTpoeHME TOJOBBIX KIETOK», «CTpoeHue XpomMocoMbl», «Kierouneld mukm», «Perumkanus
JHK», «Mwuto3», «Meio3», «IIpsMoe n HenpsMmoe pa3BuTue», «l'amMmeTorenes y MIeKONUTarOMnX
1 4esoBeka», « OCHOBHBIE CTaIMM OHTOTE€HE3a.

OO6opynoBaHue: MHKpPOCKOI, MHKporpenapaTsl «CrepMaTo30uabl MICKOMUTAIOIIET0»,
«Slitnexnerka MiaekonuTamoero», «Kapruokunes B KJIeTKax KOPEIIKa JIyKa», MarHUTHasE MOJIEIIb-
anmukanus «/lenenue kietkny, moaens JJHK, moaens metadazHoil XpOMOCOMBI.
JlabopaTopHble 1 NpakTHYecKue padoThI:

JlaGopaTopnast pabora Ne 3. «HaOGmrogenue MuTO3a B KJIETKAaX KOHUMKA KOpEIIKAa JyKa Ha
TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlabopartoprass pabora No 4. «l3ydyeHHe CTpPOSHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HaciieACTBEHHOCTh M H3MEHYMBOCTh OPraHU3MOB.

[Ipenmer u 3agaun reHeTHKU. VICcTOpusi pa3BUTHUA TEHETUKU. PoJib LHUTOJOTHMU U
SMOPHUOJIOTHH B CTAHOBJICHUU I'€HETHKU. BKiaa poccHiCKUX M 3apyOeKHBIX YYEHBIX B pa3BUTHE
TeHeTUKU. MeToabpl TeHeTHKH (THOPUA0JIOTUYECKHH, IIMTOTEHETHYECKUH, MOJIEKYISIPHO-
reHeTHueckuit). OCHOBHbBIE Te€HETUYECKUE MOHATHA. | eHeTHueckas CUMBOJIMKA, UCIIOJIb3yeMas B
CXEMaxX CKpEIMBaHUM.

3aKOHOMEpPHOCTM  HAclIeJOBaHWsl  IPU3HAKOB,  ycTaHOBIEeHHble [.  Menzaenem.
Mounoru0puaHoe ckpenMBaiue. 3akoH eINHO-00pa3usi THOPUIOB MepBoro mnokosneHus. [IpaBumno
JOMMHHPOBAaHMs. 3aKOH paCLICIUIEHHS MpU3HAKoB. ['mnore3a uucTtoTel ramer. llonmHoe wu
HEIOJIHOE TOMUHUPOBAHHUE.

JurubpunHoe  ckpeluBaHue. 3aKOH  HE3aBUCHMOIO  HAclieZJOBaHHUS  NPU3HAKOB.
[{uToreneTnueckue OCHOBBI JTUTHMOPHUAHOTO CKpEIIUMBaHMA. AHAJIM3UPYIOIIEEe CKpPELIMBaHUE.
Hcnonp3oBanue aHAIM3UPYIOIIETO CKPEIIUBaHUs ISl ONIPEIeTICHHsI TEHOTUIIA OCOOH.

CueruileHHoe HacieqoBaHue Tmpu3HakoB. PabGora T. Moprana mno cCLEIUIEHHOMY
HacJel0BaHUIO TeHOB. HapyleHue cuenieHus rTeHOB B pe3ysIbTaTe KPOCCHHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKne KapThl.

I'enernka nona. XpoMOCOMHOE ONpPENEICHHE I0JIa. AYyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'oMorameTHsble U reTeporaMeTHble Oprann3Mbl. HacinenoBanyue npu3HaKoB, CLEMIICHHBIX C TIOJIOM.

N3menunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HAcIeACTBEHHas. Posib cpesbl B
HEHACNIEICTBEHHOM HW3MEHYMBOCTHU. XapaKTepUCTUKA MOAM(PUKALMOHHONM HM3MEHUYMBOCTH.
BaprannonHbiil psia M BapuanmonHas kKpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbBIE MTPU3HAKU U UX HOpMa peakiuu. CBoHcTBa MOIU(UKAIIMOHHOW N3MEHYUBOCTH.



HacnencreHnHasi, Wiy reHOTUNIUYECKas, U3MEHYMBOCTh. KoMOWHATUBHAS H3MEHUYHUBOCTD.
Meiio3 U TOJIOBOM IMpolecc — OCHOBa KOMOMHATHBHOM W3MEHYMBOCTU. MyTannoHHast
n3MeHUnBOCTh. Kiaccudukamnuss myranuii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYMHBI MyTaluii. MytareHHbsie (pakTopbl. 3aKOH TOMOJOTHYECKHX PSIOB B HACJEICTBEHHOM
n3MenunBocty H. . BaBumnosa.

BuesaepHas HacieICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKA:
Te€HEaJOTHYCCKUd, ONU3HEIOBBIA, I[UTOTCHETHYECKUN, OWOXMMHYECKUH, MOJCKYJISPHO-
reHetuyeckuil. COBpEMEHHOE ONpEeJEJCeHUE TIE€HOTUIIA: TIOJHOT€HOMHOE CEKBEHUPOBAaHUE,
TeHOTUITUPOBaHWE, B TOM uucie ¢ momomipto [II[P-ananu3a. HacnencTBeHHble 3a00ieBaHUS
YeJioBeKa: TeHHbIE 00JIe3HHU, O0IEe3HHU C HACIEeICTBEHHOM MPeapacnoiokKeHHOCThIO, XPOMOCOMHBIE
6one3nn. Comatnueckue U reHepaTUBHbIe MyTanuu. CTBOJOBBIE KIETKU. [IpUHIIUIIBI 370POBOTO
o0Opa3a JXKU3HU, TUATHOCTHKH, NMPO(UIAKTUKA M JICUCHUS T'eHETHYEeCKHX Oosie3Heir. Memnuko-
T€HETUYECKOE KOHCYJbTUPOBAaHME. 3HAUYCHHE MEIMIIMHCKOM T€HETHMKHM B NPEJOTBPALICHUU H
JICYCHUHU TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodees-
Pecosckuit, H. 1. BaBuios.

Tabmumpl 1 cxeMbl: «MOHOTHOPUIHOE CKPENIMBAHUE M €TO IUTOTCHETHYECKash OCHOBAY,
«3aKOH pacHIeIUIEHHs] M €ro LHUTOI€HETHYeCKas OCHOBa», «3aKOH YHUCTOThl TraMeTy,
«Iurubpunnoe ckpemuBanuey, «lluTonoruueckue OCHOBBI JUTHOPUAHOTO CKPEIIUBAHUSIY,
«Mero3», «B3anMoieiicTBrE ajuleIbHbIX TEHOBY, «[ €HeTHUeCcKrne KapThl PACTEHUM, dKUBOTHBIX U
yenoBekay, «l'eHetmka mnona», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CUEIJICHHOTO C IOJIOMY,
«KapuoTumpl dYelloBeka W KHBOTHBIX», «BuIbl u3MeHYMBOCTH», «Moau(UKaIMOHHAS
W3MEHUMBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTuka rpynn KpoBu», «MyTannoHHas
U3MEHYUBOCThY.

O6opynoBanme: Moaenu-anumkanuun  «MoHOTHOpUIHOE CKpemmBanue», «HemomHoe
JOMHUHUpOBaHME», «/{uruOpuanoe ckpeuBanuey, «llepekpéct XpoMocom», MHUKPOCKON U
Mukpomnpenapat «/Ipozodunay (Hopma, myTtanuu (Gopmbl KPbUIREB U OKPACKH Tena), repbapuit
«["opox MoceBHON».

JlabGopaTopHble U NpaKTH4YeCKHe PadoThI:

JlaboparopHass pabora Ne 5. «V3ydeHuWe pe3yslbTaTOB MOHOTHOPHIHOTO W JUTHOPHIHOTO
CKpEIIMBAHUA Y IPO30(UITBI HA TOTOBBIX MUKpOTpENnapaTax».

Jlabopatopnas pabGota Ne 6. «l3yueHue MoIU(MUKANMOHHOW W3MEHYUBOCTH, TOCTPOCHUE
BapUaALMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGopaTopHnas pabota Ne 7. «AHanu3 MyTanui y 1po30Q bl Ha TOTOBBIX MUKpOIIpEnapaTax.
[MpakTraeckas padora Ne 2. «CocTaBieHne U aHATU3 POAOCIOBHBIX YEIOBEKAY.

Tema 7. Cesnexkuusi oprann3mMoB. OCHOBBI O0HOTEXHOJIOTHH.

Ceneknusi Kak Hayka M Ipolecc. 3apoK/IeHHE CEeNeKIUU U Jomectukanus. Yuenue H. U.
BaBuioBa 0 IEHTpax NPOMCXOXKACHUS W MHOrooOpasusi KyJAbTYpPHBIX pacTeHuil. LleHTpsr
MIPOUCXOXKICHUS JOMAIIHUX )KUBOTHBIX. COpT, IOpOAa, IITAMM.

CoBpeMeHHbIE METOAbl CEeNeKIMU. MaccoBbIii U WHAMBHUAYAIbHBII OTOOPBHI B CEJNEKIHH
pacTeHuil U XKUBOTHBIX. OIeHKa 3KCTepbepa. BIM3KOpOoICTBEHHOE CKPENIMBAHUE — WHOPHIIUHT.
Uucras smuansi. CKpemMBaHue YUCTHIX JTUHUNA. ['eTeposuc, win rudbpuanas cwia. HepoacrBennoe
cKkpemmBanue — ayropuauHr. OtganéHHas rubpuguzanus u e ycrmexu. VCKyCCTBEHHBIN
MyTareHe3 W TIOJIyYCHHE TMOJIUIUIONI0B. JlOCTHIKEHUs CENEKIMH pPACTeHUM, >KUBOTHBIX U
MHKPOOPTraHU3MOB.



buorexHonorust kak oTpacip NPOU3BOACTBA. ['€HHas WHXKEHepHs. OTambl CO3AaHUs
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kiietounas wunxenepus. Kiertounsle
KyJIbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOXKEHHE pacTeHuil. KioHupoBaHME BBICOKOIPOIYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHE M AThdyeckue mnpodimemsl. MO —
reHeTUYECKHU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

Iloptpetsr: H. 1. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. 1BaHos.

Tabnuuel u cxembl: kapta «LleHTpbl NPOMCXOXKIEHUS M MHOr0OOpas3usi KyJIbTYPHBIX
pacteHuit», «Ilopoabl nqoMamHuX >KUBOTHBIX», «CopTa KylbTYpPHBIX pacTeHui», «OtnanéHHas
rubpuam3anusy, «Paboter akamemmka M. @. HWeanoBay, «llomummonaus», «OOBEKTHI
ouoTtexHoiorum», «KierouHsle KyJIbTypbl U KIOHUpOBaHHE», «KOHCTpyHMpoBaHHE M HEpEHOC
TE€HOB, XpOMOCOM).

ObopynoBanue: MyJSDKA TUIOJAOB M KOPHEIUIONOB JWKHX (OPM H KYJIBTYPHBIX COPTOB
pacrenuii, repoapuii «CelrbCKOX03SIHCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKTHYeCKHe padoThI:

Okckypcusi «OCHOBHbIE METOJbl M JOCTM)KEHHS CEJIEKIIMM pacTeHMH M JKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCIHBITATENbHBIH YYacTOK, B TEIIMYHOE
X031 CTBO, JTa0OPATOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LICHTPA)».

11 KUIACC

Tema 1. DBosirouMOHHAsA OHOJIOTHS.

[Ipennocsiiku BO3HMKHOBEHHS 3BOJIOLMOHHOM TEOpUHU. ODBOJIOLMOHHAA TEOpHUs U €€
MecTo B Ouosioruu. BnusHue 3BoJIIOLIMOHHON TEOPUU HA pa3BUTHE OMOJIOTUH U JPYTUX HAYK.

CeuzerenbcrBa 3BoNOIUU. [laneoHTonornyeckue: mOCIEA0BATEIbHOCTh MOSBICHUS
BUJIOB B MaJICOHTOJIOIMYECKON JIETOMUCH, IepexoanHbie (opMbl. bruoreorpagpuueckue: cxoacTBO
U paznuuane GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOPHOJIOTHYECKHEe: CXOJICTBA U pa3iuuus SMOPHOHOB DPa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE: TOMOJIOTMUYHBIE, AHAJIOTUYHBIE, PYJUMEHTApHBIE OpTraHbI,
aTaBU3Mbl. MOJEKyIIPHO-OMOXUMHYECKHE: CXOJICTBO MEXAaHM3MOB HACIIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas Tteopus Y. JlapBuna. Ilpeanoceuiky BO3HMKHOBEHMS JapBUHH3MA.
JBwkyme cuibl 3BOJOUMK  BUAOB 1o [lapBuHY (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECypCcOB, HeoNpeAenéHHas H3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAaHME,
€CTEeCTBEHHBINH 0TOOD).

Cunretnueckas Teopus 3Bostonun (CTD) u e€ 0oCHOBHBIC MOJOKECHHS.

Muxposomtonus. [lonynsanus kak eIuHUIA BUA U 3BOJIIOLUY.

JBuxymue cuibl ((pakTopbl) 3BOJIOLUUU BHUJOB B Mpupoje. MyTalMOHHBIN Ipolecc U
KOMOMHATHBHas W3MEHYMBOCTh. [lomynsunuoHHble BOJMHBI M JApeild reHoB. Mzomsauus u
MUTpaLys.

EcrectBeHHblli O0TOOp — HampaBistomUid (GakTop 3BOJOIMUH. DPOPMBI €CTECTBEHHOTO
otOopa.

[IprcnocoOaeHHOCTh OPraHM3MOB KaK Pe3yNbTaT 3BOJIONHH. [IpuMeps! mpucnocoOneHnit
y opranuzMoB. ApomMop¢03bl U UANOAJANTALINH.

Bun u Bunoo6pazoBanue. Kpurtepuum Buga. OcHOBHBIE (QOpPMBI BHI000pa30BaHUS:
reorpapuueckoe, IKOJIOTHIECKOE.

MakposBomonus. @opmbl 3BoOLUMU: GuUIETUYECKAs, JUBEPreHTHAs, KOHBEPreHTHas,
napajiesnbHas. HeoOpaTtuMocTs 3BOTIOIUH.



[IpoucxoxaeHne  OT  HECNEUHMAIU3UPOBAHHBIX  IMPEIKOB. [Iporpeccupytomas
crienManu3anys. AJlanTUBHAS paIuaIivsl.

JdemoncTpanuu:

Ioptpetsr: K. Jlunnen, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromep, A. H. CeBeprios.

Tabmuuer u cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emie», «3apoJblin
MO3BOHOYHBIX KUBOTHBIX», «ApxeonTepukc», «DopMbl OOppOBI 3a  CYyIIECTBOBaHHEY,
«EctectBenHBIil  0TOOp», «MHOrooOpasue COpTOB pacTeHuir», «MHoroodopasue mopoa
KUBOTHBIXY, «[Homymsumy, «MyTtannoHHas U3MEHYUBOCTDY, «ApoMop(o3bI»,
«Mnunoananrauun», «O0mas aereHepamusy», «JBuxyiume cuiabsl sBomonuny», «Kapra-cxema
Mapmipyra myremectsus Y. JlapBunaw, «boppba 3a cymectBoBaHue», «lIpucmocoOieHHOCTD
opranu3mMoBy, «I'eorpaduueckoe BumpooOpazoBaHue», « IKOJIOTUIECKOE BUT000PA30BAHUEY.

OO6opynoBaH#e: KOJUICKITHS HACEKOMBIX C PA3IMYHBIMHU THITAMH OKPAcKH, HAOOP III0I0B U
ceMsiH, Kosutekus «IIpumepbl 3alUTHBIX MPUCTIOCOOJIEHUH Y KUBOTHBIX», MoJie]db «OCHOBHBIE
HaIpaBJICHUS YBOMOIUNY, 00bEMHasE Mosieb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpaduueckass kapra wmupa, Koswiekmus «DOpMbI COXPAaHHOCTH HCKOIMAEMbBIX
KUBOTHBIX U pacTeHHil», Mojaens anmuukanusa «llepekpéct XxpoMocom», BIaKHBIE IMpernapaThl
«Pa3Butne Hacexkomoro», «PasBuTtHe nATymIKH», MHKpomnpemapar «Jlpozoduna» (HoOpMma,
MyTauu GOpMbl KPBUTHEB M OKPACKH TEJa).

JlaGopaTopHble U NpaKTHYeCKHe PadOThI:

JlaGopatopHas padota Ne 1. «CpaBHEeHHE BHIIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHIOY.
JlabopaTtopHnas pabora Ne 2. «Onmcanue mpuCcOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCHTEIIBHOTO
XapakTepay.

Tema 2. Bo3HuKkHOBeHHe M pa3BUTHE KU3HU HA 3emuie.

JloHayuHbIe TPEICTABICHUS O 3apOXKACHUU KU3HU. HayuHble TMIOTe3bl BOZHUKHOBEHUS
KU3HU Ha 3emuie: aOMoreHe3 W MaHCIepMHs. XUMHUYecKas JBOTIONUS. AOHWOTEHHBIA CUHTE3
OPraHWYECKHX  BEIIECTB W3  HEOPraHMYECKUX. ODKCIEPUMEHTAIBHOE  IOATBEPKICHUE
XUMUYECKON 3BoJronnu. HavanbHble sTanbl Ononorudeckoi sBomtonuu. ['unoreza PHK-mupa.
dopMHupoBaHUE MEMOPAHHBIX CTPYKTYpP U BOSHUKHOBEHHE MPOTOKIETKHU. [lepBble KIETKU U UX
sBosroNMsL. POPMUPOBAHNE OCHOBHBIX TPYIII KHUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emie no spaM U nepuoaam. Karapxei. Apxeiickas u
nporepo3oickas dpbl. [lanmeo3oiickas spa u e€ mepuoabl: KEMOPHUHCKHM, OpPIOBUKCKHA,
CUJTYPHUICKH, T€BOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ IepUOAbl: TPUACOBBIN, FIOPCKUH, MEJIIOBOM.

KaliHo3oiickas 3pa v €€ nepuoabl: MaJeOreHOBbIA, HEOT€HOBbBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KJIMMaTa M TreojIoTHYecKuX IMpoieccoB. OCHOBHBIE 3Tambl 3BOJIOLUN
PaCTUTENHFHOTO W KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUd U >KUBOTHBIX. l[losiBieHwMeE,
pacluBeT U BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYeCKOro MUpa Kak OTpakeHue 3BONIOLUUU. OCHOBHBIE CUCTEMATHUYECKUE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLIMSL  4YEJIOBEKAa. AHTpOIOJIOrUs Kak Hayka. Pa3BuTue npeacTaBlIeHUH O
MIPOUCXOXKICHUH YesloBeKa. MeTobl u3ydeHus: anTponorene3a. CxoncTBa U pa3inyus YelIOBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE MOJ0KEHHUE YETIOBEKA.

JBwxymue cunsl (dakTopbl) aHTpomoreHe3a. HacrmencTBeHHass HW3MEHYHMBOCTh M
ecTecTBeHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUI TPy/Aa, MBIILUICHNUE,
pedb.

OcHOBHbBIE CTaaUU U BETBU SBOJIOLUU YEJIOBEKAa: aBCTPAIONHUTEKH, YeloBeK yMelnblil,
UYenosek mnpsmoxonsamuii, YemoBexk HeaHaepranbckuii, YenosBexk pasymubid. Haxonku



HCKOIMAEMBIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JAaCTh PAaCIPOCTPAHEHUS, O0BEM TOJOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckre packl. OCHOBHBIE OOJIBIIUE Pachl: €BPOIEOHIHAs (eBpa3uiickas), HETpo-
aBcTpanonHas  (PKBaTOpHAIbHAs), MOHTOJIOMAHAs  (A3MAaTCKO-aMEepUKaHCKas).  YUepTsl
MPUCTIOCOOJIEHHOCTH MPEJICTABUTENIe YeJIOBEYECKUX pac K YCIOBUSIM CYIECTBOBAHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

[Moptpetsr: @. Penn, JI. ITactep, A. N. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabnuuet u cxemsl: «Bo3nukHoBeHre ColHEUHON CUCTeMbI», «Pa3BUTHE OpraHMYecKoro
mupay», «PactutenbHas kieTka», <«OKuBoTHas kieTka», «lIpokapuotuyeckas KieTKay,
«CoBpeMeHHasi CUCTeMa OpraHu4yeckoro mMupay», «CpaBHEHHE aHATOMUYECKUX UYEPT CTPOCHUS
YelloBeKa M YeJIOBEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKHX HAXOJOK
MPEJIKOB COBPEMEHHOrO YEJIOBEKa», «/lpeBHenmme moam», «JIpeBHue moam», «llepsbie
COBpPEMEHHBIE JI0N», «YeroBeueckune pachb».

O6opynoBanne: wmymsku  «I[IpoucxoxkaeHue yenoBeka» (OIOCTBI  aBCTPANIONMHUTEKA,
MUTEKaHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WIM W300pa)KeHHs] KAMEHHBIX OpyIui
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEphl, pyousa, ckpedia), TeOXpOHOIOTHYEeCKass TaOIHIIa,
KoJuleKUus «@OopMbI COXPaHHOCTH UCKOTIAEMBbIX dKUBOTHBIX U PACTCHUI».

JlabopaTopHble U NpakTHYeCKHEe PadOThI:

[Ipaktrueckas pabora Ne 1. «M3ydeHHWe HCKOMAEMBIX OCTATKOB PACTEHUH M YKUBOTHBIX B
KOJUIEKLIMSIX».

DKCKypcusi «DBONIOIUSA OPraHMYEeCKoro mupa Ha 3emiie» (B E€CTECTBEHHO-HAYYHBIA WU
KpaeBeIuecKHuil My3ei).

Tema 3. Opranu3mbl U OKpPY:KawIIAas cpeaa.

Dkojorusi Kak Hayka. 3agaud M pa3felibl dKOJOTMH. MeToabl 3KOJOTHYECKHX
HCCIEI0BaHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'O UEJIOBEKA.

Cpenbl  oOuTaHMs ~ OpPraHMW3MOB:  BOJAHAsl,  HA3€MHO-BO3AYIIHAs,  IIOYBEHHAs,
BHYTPUOpPraHU3MEHHAsI.

Dxonorudeckue ¢aktopbl. Knaccudukamus skonoruueckux (pakTopoB: abHOTHUECKHE,
OMOTHYECKHe U aHTpororeHHsle. JlelicTBrEe IKOIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuorudeckue  (akTopel:  CBET, TeMIleparypa, BIaxHOCTb. DoTomepuoausm.
[pucnocoOnennst OpraHu3MoB K IEHCTBHIO aOMOTHUECKUX (haKTOpoB. bronornyeckne puTmel.

buotnyeckue dakTopel. Buabl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 1 ero ¢opMel. [lapazuTusMm, koomepaius, MyTyaau3M, KOMMEHCATH3M
(KBapTMpPAHCTBO, HAXJEOHUYECTBO). AMEHCANM3M, HEUTpaau3M. 3Haue€HHE OUOTHYECKHUX
B3aMOJICHCTBUH JIJIs CYIIECTBOBAHUSI OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTEePUCTHKU mnonyndanuu. OCHOBHBIE TOKa3aTelud MOMYJISLINN:
YHUCIIEHHOCTb, IUJIOTHOCTb, POXKJIA€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpanus. JuHamuka
YUCJIEHHOCTH MOMYJISALMH U €€ PErysius.

JdemoHcTpanum:

[Toptpetsr: A. I'ymboasar, K. @. Pynse, O. ['exkensb.

Tabnume u cxemsl: kapta «l[Ipupoansie 30Hb1 3eMan», «Cpeasl 0OUTAHUS OPTAHU3MOBY,
«Dortonepuoguzmy, «llonmymauun», «3aKOHOMEPHOCTH POCTAa YUCICHHOCTH TMOIMYJISIIIUN
nHpyzopun-tydenpkny, «llumesbie enmy.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadoThI:

Jlaboparoprast pabora Ne 3. «Mopdomornyeckue OCOOCHHOCTH PACTECHUH M3 Pa3HBIX MECT
oOUTaHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJICYCa.



[Ipaktuyeckas padora Ne 2. «Iloc4€T MIIOTHOCTH MOMYJISILIMKA PAa3HBIX BUJOB PACTEHUID.

Tema 4. Coo0miecTBa U IKOJIOrHYEeCKHE CHCTEMBbI.

CooOmiectBo ~ opraHuzMoB  —  OuorneHo3. CTpykTypsl — OuoleHO3a:  BHIOBas,
MIPOCTpaHCTBEHHAs, Tpoduueckas (muuiesas). Buasl-nomunantel. CBs3u B OMOIICHO3E.

Okonoruyeckue cuctembl (3kocucteMsl). IloHsatne 00 3KocucTeMe U OHMOTeOLEHO3E.
OYHKIMOHAIbHbIE KOMIIOHEHTBHl JKOCHCTEMBI: MPOJYLEHThl, KOHCYMEHTBI, PEIYLICHTHI.
KpyroBopor BemiecTB M MOTOK 3HEPrUUM B sKocucteme. Tpoduyeckue (muiieBbie) ypOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeaM 3KOCHCTEMBI: Omomacca,
MPOAYKIHSL. DKOJOTUYECKUE MHUpaMUAbL: MPOAYKLMH, UYWCICHHOCTH, Ouomacchl. CBoicTBa
9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYIIALNS, pa3BuTue. CyKieccHs.

[Ipupoanbie HPKOCHCTEMBI. DKOCHCTEMBI 03€p M pPEK. IJKOCHUCTEMa XBOWHOIO WJIH
LIMPOKOJIMCTBEHHOT O JIeca.

AHTpONIOreHHbIE 3KOCUCTEMBI. Arpo3KocucTeMbl. YpOoskocucteMsl. buonoruueckoe u
XO035ICTBEHHOE 3HaYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak (akrop ycroitunBoctu skocucteM. CoxpaHeHHE OHOIOTHYECKOTrO
pazHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o 6mocepe. I'paHunbl, coctaB U CTpyKTypa Ouochepsl.
XKusoe BemectBo u ero QyHkiuu. OcoGeHHOCTH OMochepbl Kak TiI00ambHONW 3KOCHUCTEMBI.
JlunaMuueckoe paBHOBecHe U 00paTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB M OMOT€OXMMHUYECKHE IMKJIBI 3JEMEHTOB (yIryiepoia, a3oTa).
30HaNBHOCTE OroCchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Ouochepe 3emn. AHTpOTIOTeHHBIE U3MeHeHUs B Onocdepe. ['modanbHbIe
9KOJIOTUYECKHE TIPOOIEMBI.

CocymiecTBOBaHHE TIPUPOBI U YeloBedecTBa. CoxpaHeHHue OMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoctu Ouocdepsl. OCHOBA pallMOHAIBHOTO YIPABICHUS MPUPOIHBIMH PECYpCaMU U HX
ucnoib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHncTpaumuu:

[TopTpetsl: A. JIx. Tencnu, B. H. Cykaués, B. U1. Bepnaackuii.

Tabauupl u cxemsl: «Ilumessie nenu», «buoreHos: coctaB u cTpykrypay, «lIpupoaHsie
coobmectBay, «lenu mnuraHus», «Okonoruueckas nupamunaay, «buocdhepa u uenosex»,
«DKOCUCTEMa IIUPOKOJIUCTBEHHOIO Jiecay, «DKOCHCTeMa XBOHHOro jeca», «buoueHos
BOOEMa», «ArpomeHo3», «lIpuMepHbIe aHTPONOTCHHBIE BO3JCUCTBUS HA TPUPOAYY,
«BaxHelmme MCTOYHWKHU 3arpsi3HEHUs BO3JyXa M TPYHTOBBIX BOa», «llouBa — BaxkHewimas
cocrasisomas ouocheps», «PakTopsl Aerpaganuu nousy, «I[lapHukoBbIi d3QPexT», «PaKTOpHI
pazroaKTHBHOTO 3arpsi3HeHus 6uochepb», «O0mas cTpykrypa ouocdepsn», «PacmpoctpaneHue
XKu3HH B Omocdepe», «O30HOBBIN dKkpaH Omocheprb», «KpyroBopor yriaepoma B Ouochepey,
«KpyroBopot a3oTa B mpupoze».

Ob6opynoBanue: MO/IETb-aNIIINKALUs «Tunuunele OMOLIEHO3BI», repbapuit
«PacturenbHble  coobmiecTBa»,  Kkojulekuuu — «buonenos», «Bpemutenum — BaxHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYIBTYp», TepOapuu ¥ KOJUIGKIIMM pAcTeHUHl ¥  HKUBOTHBIX,
MPUHAJICKAIINE K pa3HbIM 3KOJIOTHYECKUM rpymnnaM ogHoro suaa, Kpacnas kaura Poccuiickoi
denepanuu, n300pakeHUsI OXpaHIEMbIX BUI0B PACTEHUIN U KUBOTHBIX.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaunuectBo yacoB JJIeKTPOHHbIE
HaunmenoBanue
Ne (uudgposbie)
pa3jesioB U TeM Kontpoabnsie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMMbl padoThI padoThbI
pecypchbl
bubnunorexa LIOK
. bronorns kak Kayka 2 05 https://m.edsoo.ru/7f41c292
5 JKuBbIe CHCTEMBI U 1 1 bubmmoreka [JOK
UX OpraHu3anus https://m.edsoo0.ru/7f41c292
3 XHUMHUCCKHUH COCTaB 3 1 bubnuorexa [IOK
U CTPOCHHUE KICTKH https://m.edso0.ru/7f41c292
4 KusHenesaTeapbHOCTD 6 1 bu6nmorexa LIOK
KJIETKH https://m.edso00.ru/7f41c292
PasmMmuoxenue u
WHIUBUYyAIbHOE bubnunorexa LIOK
5 5 1
pa3BUTHE https://m.edsoo.ru/7f41c292
OpraHU3MOB
H
6 " EIl/ICJlIfIlI-IC‘:I];EHHT(‘): b 8 1 15 Bubmmorexa [IOK
ME ¢ ' https://m.edsoo.ru/7f41c292
OpraHU3MOB
Cenexmus
7 OpraHU3MOB. 3 bubmuotexka [IOK
OCHOBEI https://m.edso0.ru/7f41c292
OHMOTEXHOJIOTHH
8 PesepBHOE Bpemst 1 bubmmorexa OK
p p https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO
YACOB IIO 34 3 4
I[TPO'PAMME

TEMATHYECKOE INTAHUPOBAHHUE
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11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmenoBanue
Ne (uudpossbie)
pa3jiejioB U TeEM Konrtpoabnsie | IIpakTnyeckue
n/n Bcero o0pa3zoBaTe/ibHbIE
MporpaMMbI padoThI padoThI
pecypchl
1 DBOJIIOLIMOHHAS 18 1 1 bubnmoreka [JOK
OuoJIorus https://m.edsoo.ru/7f41cc74
2 B;;:HHTI;HeOi:Ei ' 18 1 0.5 bubamorexa LOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emMiie
, | Cprammmn 0 . busmorexa LIOK
by H https://m.edsoo.ru/7f41cc74
cpena
Coo06
4 B;OCZIOTEICIZii;e 14 1 bubmmorera [IOK
https://m.edsoo.ru/7f41cc74
CUCTEMBI
bu6mmoreka [IOK
5 P 4
C3CPBHOC BPEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 68 3 2.5

I[TPOTPAMME
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