MYHHULHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJAEHUE
HOBOIOPKOBHUUYCKAS CPEJJHAA OBIIEOBPA3OBATEJIbBHAS HIIKOJIA

AHHOTaN U K padoueil nporpamme
yueOHoro npeamera «buosorus»
Pabouass mporpamma ydeOHoro mpenmera «buomnorus» o0si3aTenpHON mpenmeTrHol oOnactu «EcTecTBEeHHO-HaydHBIC
MPEeIMEThD» SBJISETCSA YacThI0 OCHOBHOHM 00pa30BaTeNbHON NporpaMmbl cpeaHero ooiero oodpasosanus (OOIT COO)
MBOY HosoropkoBuuckoit COILL, paspaborana B coorBerctBurM ¢ TyHKTOM 18.2.2 ®I'OC COO Ha oOCHOBe
OdenepanpHoll pabodell mporpaMMmbl M0 OWMOJIOTMU € ydeToM Temartmdeckoro riaHupoBanus PIBHY» HuctutyT
cTpaTternd pa3BuTHsa oOpa3oBanuss» Poccuiickoii akagemun obpa3zoBanus u peanusyercs 2 roga ¢ 10 mo 11 xmacc.

Pabouas mporpamma pa3paboTaHa YYHTENSIMH OHOJIOTHH IIKOJBI ¢ MCIONb30BaHueM «KoHCTpykTOpa padoumx
nporpamMm» caiita «Eannoe conepskanue oomiero o0pa3oBanus» B cOOTBeTCTBHH ¢ [lonokeHueM o pabouux mporpaMmmax
U OIpENeNsieT OpraHu3aluio 00pa30BaTEIbHON NEATENbHOCTH Y4MTeNs B IIKosie o mpeamery «buonorus». Pabouas
IpPOrpaMMa COIEPIKUT CICLYIOLIUE CTPYKTYPHBIE 3JIEMEHTHI:

-MIOSICHUTEIBHYIO 3aIHCKY;

-001IyI0 XapaKTEePUCTHKY Y4eOHOTO npeaMeTa « buoiaorusy;

-LIeNK U3y4eHus yueOHoro npeamera «buonorusy;

-MecTo yueOHoro npeamera «bruonorus» B yueOHOM IUIaHE;

-coJiepKaHue yueOHoro npeamera «bruonorusy;

-IIJIAaHUPYEMBbIE PE3yNbTaThl (JINYHOCTHBIE, METAIPEIMETHBIE U IPEIMETHBIE);

-TeMaTH4ecKoe IJIaHNpOBaHue, chOpMUPOBaHHOE C YIETOM paboueil mporpaMMbl BOCIIMTAHUSA U BO3MOXXHOCTBIO
ucrnons3oBanus DOP/LIOP.

Pabouas mporpamma oOcyxzaena Ha 3acemannu [IIMO yuwrtesneil eCTeCTBEHHBIX MPEIMETOB IIKOJBI, MPUHSITA
pemieHreM — memarormdeckoro coseta  (mporokonm NelO ot 29.08.2023r.), yrBepxkmena mpukazom mo MBOY
HogoropkoBuuckoit COLL Ne24 ot 29.08.2023r. B kauectBe uyactu conepxkanus OOIT COO

Ha ocHoBe nmanHoii mporpamMmbl yumrteneM paspabareiBaetcst KTII B coorBerctBum ¢ [lomoxenuem o
KaJIeHIapHO-TEMaTHYECKOM IUIAHUPOBAaHMM 10 Y4yeOHOMY mpeamery, Kypcy, monyiro. KTII paccmarpuBaercst Ha
3acenanuu [IIMO u cornacyercsa ¢ 3amectureneM o Y BP.

Brpinucka
U3 OCHOBHOW 00pa30BaTe/ibHOI NPOrpaMMbl CpPeIHero o01ero 0o0pa3oBaHus

PABOYASA ITPOTPAMMA
yueOHOro npeamera «buonorus»
s o0yqarommxcs 10-11 kaaccos

(0a30BbIi YPOBEHbD)
CPOK peajm3anuu 2 roaa

HOACHUTEJIBHAS 3AIIMCKA

[Ipu paspaboTke mporpaMmbl IO OWOJIIOTUM TEOPETHYECKYH) OCHOBY JUIA ONPEICIICHUS TOIXOI0B K
dhopmupoBaHUIO CoflepkaHus yaeOHOTOo peamMeTa «buonorusy coctaBuiu: KoHnentyairbabie monoxernus @IOC COO o
B3aMMOOOYCIIOBJICHHOCTHA TIIEJIeH, COAEpKaHUs, pPE3yJbTaTOB OOy4YeHHS H TpeOOBAaHWH K YPOBHIO TIOITOTOBKH
BBINIYCKHUKOB, TOJIO)KEHUS 00 OONIMX HEeNsIX W MPHHIWIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI
cpemHero obmiero oopazoBanus B Poccuiickoii Denepanuu, a TakKe MOJOKEHUSI O CIIeIUpUKe OMOIOrHH, e€ 3HAUYCHUN B
MMO3HAHUM >KMBOW TPHUPOABI M OOCCIICUCHHHM CYIIIECTBOBAHHUS 4YeJIOBEYeCKOro oomecTBa. CorjacHO Ha3BaHHBIM
TMTOJIOKEHUSM, OIIPEe/IeNIEHbl OCHOBHBIC ()YHKIIMH MTPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo Ononoruu Aaét MpecTaBIeHUE O 1eNsAX, 00 00Iel cTpaTernu 00y4eH!s, BOCIIUTAHUS U Pa3BUTHS
00y4YaroIuUXcsl CPeJICTBAMU YUIEeOHOTO MpeaMera «buosorusy, onpesenser o0s3aTeIbHOe MPEMETHOE COJIepKaHue, ero
CTPYKTYpY, pacmpeielicHue IO pasjeliaM H TeMaM, PEKOMEHIYeMYIO TOCIE0BaTeIbHOCTh H3yYeHHs Y4eOHOTO
MaTepuaia ¢ y4éTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKA 00pa30BaTEILHOTO MPOIIECCa, BO3PACTHBIX
0COOEHHOCTEH 00YyJarONTIXCs.

B nporpamme mo 6monorun Takke yYUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM JTMYHOCTHBIM, METAIIPEIMETHBIM U
MpeIMETHBIM  pe3yiabTaraM  OoOy4YeHHs B (OPMUPOBAHHMM  OCHOBHBIX  BHJIOB  y4eOHO-TIO3HABATEIHHOU
JEeSATSILHOCTH/yU4eOHBIX JCHCTBUN 00YUYaIONIMXCS TI0 OCBOSHUIO COACPKAHUS OMOJIOTHYECKOTO 00pa30BaHMS.



B mporpamme mo Omomornu (10-11 kmaccel, 6a30BBIH YPOBEHB) pEaIM30BaH MPHUHIIUI IPEEMCTBEHHOCTH B
M3y4eHnu Omonoruu, Onarofaps 4eMy B HEH IpOoCMaTpUBaeTCs HAIPaBIEHHOCTh HAa Pa3BUTHE 3HAHWH, CBSI3aHHBIX C
(OopMHpPOBaHHEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, LEHHOCTHBIX OPHEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO
MBIIUICHAS, IPEICTABIEHUI O 3A0POBOM 00pa3e KU3HU M OEPeHBIM OTHOIIEHHEM K OKPY’KAaIOIIeH MPUPOTHON Cpelie.
[ToaTomy Hapsamy ¢ u3ydeHrneM OOIIeONOIOTHIECKUX TEOPUH, a TAK)Ke 3HAHUH O CTPOSHHH KUBBIX CHCTEM Pa3HOTO PaHTa
W CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX POLIECCOB B IPOrpaMMe 10 OMOJIOTHH YAEJICHO BHUMAHKUE UCTIOJIb30BaHUIO
MOJYYECHHBIX 3HAHWN B TOBCEAHEBHOW JKHM3HM Uil DPELICHUS NPUKIAJHBIX 3aJad, B TOM YHCIE: MPOPHIAKTHKH
HACJIEICTBEHHBIX 3a00JIeBaHUI 4YeJIOBEKa, METUKO-TEHETHYECKOTO KOHCYIHTHPOBAHMs, OOOCHOBAHHSA SKOJIOTHYECKH
1IeJIeCO00Pa3HOTr0 TOBEACHUS B OKPYXKArolled MPUPOMHON Cpene, aHaln3a BIMSHUS XO3SHCTBEHHOH IesTeTbHOCTH
YeJloBeKa Ha COCTOSIHUE MPUPOAHBIX M UCKYCCTBEHHBIX SKOCUCTEM. Y CUIIGHUE BHUMAHUS K MPUKJIAAHON HANPaBIEHHOCTH
yaeOHOoro mpenMera «bHONOTHS» TPOIUKTOBAHO HEOOXOIMMOCTHIO OOECTeUEHHsS] YCIOBUW JJISI PEIICHUS OJHOW W3
aKTyaJIbHBIX 33/1a4 IIKOJIEHOTO OMOJIOTHYECKOTO 00pa3oBaHUs, KOTOpas mpearnoyaraeT (opMUpOBaHHE ¥ 00yJarOIINXCS
CIOCOOHOCTH alalTHPOBATHCS K M3MEHEHHUSIM AMHAMHYHO Pa3BUBAIOIIEIOCSI COBPEMEHHOT'O MHpa.

Oo0mas xapakTepucTHka yueOHoro npeamera « buosgorns»

buonorust Ha ypoBHe cpegHero oomero oopazoBaHus 3aHIMAaeT BaxkHoe MecTo. OHa obecrieunBaeT (OpMHUpPOBaHUE
y oOyuaromuxcs MpeJCcTaBlIeHUu O HaydHOW KapTWHE MHpa, paclIdpsieT U 00o0IaeT 3HaHHWSA O KMBOW mpupone, eé
OTIINMYUTCIIBHBIX NIPHU3HAKaX — ypOBHCBOﬁ Opranvs3anyn U 5BOJIIOLWH, CO3I[aéT YCIOBHUA AJid: MO3HAHUA 3aKOHOB JKUBOM
mpuponbl, (GopMHUpoBaHUS (YHKIIMOHAIBHONH TPaMOTHOCTH, HABBIKOB 370pPOBOTO M 0Oe€30macHOro oOpasza >KW3HH,
AKOJIOTHYECKOTO MBIIIUICHNUS, IEHHOCTHOTO OTHOIICHHS K KUBOU MPHUPOJIE U YETIOBEKY.

Bbonbioe 3HaueHue 6I/IOHOFI/I$I HMECT TAKKC JIA PCHICHUA BOCIIMTATCIIBHBIX W PAa3BHUBAIOMIUX 3adad CPCIHCTO
o0rmiero oOpazoBaHUs, COIMATU3AIUN O0yJarommxcs. V3ydeHne Ouonoruu obecreunBaeT yCIOBHs ISl (POPMHUPOBAHHS
WMHTEIIEKTYa bHBIX, KOMMYHHKAIIMOHHBIX ¥ WH(GOPMAIMOHHBIX HABBIKOB, 3CTETHUYECKOH KYyIbTYpBI, CIIOCOOCTBYET
WHTETpali OMOJIOTHYECKUX 3HAHUH C MPECTaBICHUSMH U3 JIPYTUX YUYEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHH
u reorpaduu. Ha3BaHHbBIE MONIOKEHHS O IMpeJHA3HAYCHUH Y4eOHOro mpeamera «bBHONOTHS» COCTAaBHIIM OCHOBY IS
OTIpEIeTICHHS TTOIXO0I0B K OTOOPY M CTPYKTYPUPOBAHHUIO €TO COACPIKaHMUs, IPEACTABICHHOTO B IIPOTrpaMMe TI0 OFOJIOTHH.

Ot06op conepkanus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C IO3UIHI
KYJIETYpOCOOOPa3HOTO TOAXO0Ja, B COOTBETCTBHM C KOTOPBIM OOY4YalOLIMEcs JOJDKHBI OCBOMTH 3HAaHUS M yMEHHS,
3HAYMMBbIE 1711 (POPMHUPOBAHMS OOLIEH KyJBTYpPbl, ONPEACISIONIME aeKBaTHOE NOBEACHUE YEJIOBEKa B OKpY)KaroLlen
NPUPOAHON cpene, BOCTpeOOBAaHHBIE B MOBCEJHEBHOW XHM3HM M NPaKTHUECKOH nesTenbHocTH. Ocoboe MecTo B 3TOH
cucTeMe 3HAaHWW 3aHUMAIOT 3JIEMEHTHI COJep)KaHUs, KOTOpPBIE CIIy>KaT OCHOBOH st (pOopMUpPOBaHUS MpPECTaBICHUN O
COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHE MHpa M LEHHOCTHBIX OPHEHTAUMSAX JMYHOCTH, CHOCOOCTBYIOIIUX
ryMaHH3alul OHOJIOrH4ecKoro 00pa3oBaHHsI.

CTpyKTypupOBaHHE COJACpKaHUs yu4eOHOro Marephana B TporpamMe IO OHOJIOTUM OCYIIECTBICHO C YYETOM
MPUOPUTETHOTO 3HAYCHHUS 3HAHUIN 00 OTIMYUTENBHBIX OCOOCHHOCTSIX JKUBOW MPHUPOJIBI, O €€ YPOBHEBOW OpraHU3aluu U
3BOJIOIMU. B cooTBeTCTBMM ¢ 3TUM B CTPyKType y4yeOHoro mnpeamera «buosorus» BbIIENCHBI CIEIYIOLINE
coJiep kaTenbHble JIMHUK: «bronorus kak Hayka. MeToipl HAyYHOTO TMTO3HAHUsD», «KIleTka Kak OMOIOTHYECKasi CHCTEMaY,
«Opranm3M kak Ouonormueckas cucrema», «CrucreMa W MHOrooOpasue OpraHHYeCKOro MHpPay», «IBOJIOLHUS KUBOH
MPUPOJBDY, « IKOCUCTEMBI M MIPUCYILHE UM 3aKOHOMEPHOCTI».

enn nzyyenus: yueOHoro npeamera «buosiorus»

Henp nzydenus yueOHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE — OBIaJeHHE O0yUYaIOUTUMHICS 3HAHUSMH O
CTPYKTYPHO-(YHKIIMOHAJILHON OpraHU3ally KUBBIX CHUCTEM Pa3HOTIO paHra U NpHoOpeTeHne YMEHUH HCIOIb30BaTh ATH
3HAHWs JUISI TPaMOTHBIX JEHCTBUH B OTHOLICHWHM OOBEKTOB >KMBOW MPUPOABI M PELICHUS Pa3IMYHBIX XU3HEHHBIX
mpooiiem.

HocTmxeHne 1enu u3ydeHus: yueOHoro npenmera «bronorusy Ha 0a30BOM ypoOBHE 00ecCIeunBAcTCsl PEHICHUEM
CIIETYIOINX 33]1a4:

OCBOEHHE OOYYAIOIIMMUCS CHCTEMBI 3HAHMI O OMOJIOTHYECKHX TEOPHSAX, YUEHHSX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUIOTE3aX, MPaBUIIaxX, CIY)KAIUX OCHOBOHU JUIsl (DOPMUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOI KapTHHE MUpA,
0 MeToJax HAy4YHOro IIO3HAaHUS, CTPOEHHHM, MHOTOOOpa3ud M OCOOCHHOCTSAX JKMBBIX CHCTEM Ppa3HOI'O YPOBHS
OpTaHU3allly, BBIIAIOMINXCS OTKPBITHAX U COBPEMEHHBIX HCCIEJOBaHUIX B OMOJIOTHY;

(hopmMupoBaHue y 00y4aromuxcsi MO3HABATENFHBIX, HHTEIJIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B IMpoIecce
aHalM3a JaHHBIX O MYyTSIX Pa3BUTHA B OMOJOTHM HAy4YHBIX B3TJISAOB, AW M TOAXOAOB K M3YyYEHHWIO JKHUBBIX CHCTEM
Pa3HOTO YpOBHS OPTaHU3ALINY;

CTAQHOBJICHHE y 00YJaIOIUXCs 001Iel KyIbTypbl, (QyHKIIHOHAIBHON TPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U
OLICHUBATh ABJICHUS OKPY>KAIOILEr0 MHUpa XKUBOW NPUPOABI HA OCHOBAaHWM 3HAHUU U OIBITA, MOJNYYEHHBIX IIPH U3YUYCHUH
OHOJIOTUN;

(dopmupoBaHUE y O0YYAIOIIMXCS YMEHUH WIIIOCTPUPOBATH 3HAYCHUE OMOJOTMYECKUX 3HAHHH B MPAKTUYECKOM
NeSITeNIbHOCTY YEJIOBEKA, PA3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;



BOCHHUTaHNE YOSKIEHHOCTH B BO3MOXHOCTH MO3HAHHS YEIIOBEKOM >KMBOM MPHUPOIBI, HEOOXOAUMOCTH OEpPEKHOTO
OTHOIIIEHUS K HEW, COONIOIEHUS 3THIECKIX HOPM TIPH MPOBEICHUHN OMOJIOTHYECKUX HCCIIEeIOBAHMIA;

OCO3HAaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWH ISl TOBBINICHHS YPOBHS 3KOJOTHYECKOH KYJIBTYpBI, JUIS
(hopMHpOBaHUS HAYYHOTO MHPOBO33PEHUS;

MIPUMEHEHNE TNPHOOPETEHHBIX 3HAHWM W YMEHHWH B ITOBCEIHEBHOW J>KM3HH JJISI ONEHKH IOCIEACTBHIA CBOEH
JeSITEIBHOCTH TI0 OTHOLICHUIO K OKPYXAoLIeH cpene, COOCTBEHHOMY 3A0pOBBIO, 0OOCHOBAaHHE M COOJIIOJICHHE Mep
Mpo(UIAKTUKY 3a00JICBaHUT.

MecTto y4yedHoro npeagmera « buosiorus» B yueGHOM miiaHe

B cucreme cpeqnero obmero oopa3oanus «bronorusy, n3ydaeMas Ha 0a30BOM YpOBHE, SIBIIIETCS 0043aTeTHHBIM
y4eOHBIM MPEIMETOM, BXOJISAIIMM B COCTaB MPEIMETHOM 00J1acTH «ECTeCTBEHHO-HAYYHBIE MPEAMETHIY.

Juia m3ydyenns Onomorny Ha 6a30BOM YpOBHE CpeqHero o0Imiero oopazoBanus orBoanutcs 68 dacos: B 10 ximacce —
34 gaca (1 gac B Henenmo), B 11 kiracce — 34 gaca (1 gac B Henmelo).

COJAEP)KAHUE OBYYEHMUSA

10 KJIACC

Tema 1. BuoJiorusi Kak HayKa.

Buonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHHYECKHMHU H JIPYTHMHU €CTCCTBCHHBIMU HayKaMH,
¢unocodueii, ITUKOH, ICTETHKONW U TpaBoM. Poib Omonoruu B GOpMHUPOBAHUY COBPEMEHHOW HAYYHOW KapTHHBI MEpA.
Cucrema OMOJIOTMYECKHUX HAYK.

MeTtoabl TO3HAHUS KHUBOM MPHUPOABl (HAOMIOJCHUE, SKCIEPUMEHT, OMHCAHWE, W3MEpeHHUe, KiacCUpHUKaIus,
MOJIETTUPOBaHNE, CTATUCTUIECKass 00pabOTKa TaHHBIX).

JdemoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Menaens, H. K. Konbros, . Yorcon u @. Kpuxk.

Tabmumer u cxembl: «MeTOo/TbI TO3HAHWSI JKUBOW MTPHPOJIBD».

JlaGopaTopHble U IPaKTHYeCKUE PA0OThI:

[paktuueckas padoraNe 1. «Vcnonp30BaHue pa3TMYHBIX METOIOB ITPH U3yYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl M HX OPTraHU3aALMA.

Xuble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ononoruu. OTIHYHE KUBBIX CHCTEM OT HEOPraHMYECKOM
TIPUPOJIBL.

CaoiicTBa OMOCHCTEM M HX pa3zHooOpa3ue. YPOBHHM OpraHH3alud OHUOCHUCTEM: MOJIEKYJSPHBIH, KIETOUHBIH,
TKaHEBBIH, OpraHN3MEHHBIH, MTOMYIAIIMOHHO-BUIOBOH, YKOCHCTEMHBIN (OMOTEOIIeHOTUIECKHIT ), OMOCQEePHBIH.

JdemoHcTpanum:

Tabmuns! U cxembl: «OCHOBHBIE IPU3HAKU KU3HI», « Y POBHU OpPraHU3aIUH KUBOU MTPUPOIBD».

O6opynoBanue: Mojienb Mojiekyiibl JJHK.

Tema 3. XumMuveckuii cOCTaB M CTPOEHHUE KJIETKH.

XHUMHMYECKUM COCTaB KIETKH. XMMUYECKHE IEMEHTBI: MAKPOIIEMEHTHI, MUKPOAJIEMEHTHI. Boga U MUHEpalbHbIE
BEIIEeCTBA.

@DyHKIMK BOJBI 1 MUHEPAILHBIX BEIIECTB B KieTke. [lonnepkanue ocMOTHYECKOro OanaHca.

benku. CoctaB m crtpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEphl OenkoB. HezameHMMble W 3aMEHHUMBIE
AMUHOKHCIIOTBL. AMHWHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYpHl O€IKOBOM MOJIEKyNnbl (II€pBUYHAS, BTOpHYHAs,
TPETUYHAs U YeTBEPTUUHAS CTPYKTYpa). XUMHUYECKHE CBOMCTBa OeKoB. bruonornueckue GpyHKIun O€IKOB.

@depMmeHTHl — OHonornyeckue KaranusaTopbl. CTpoeHue (¢epMeHTa: aKTUBHBIH LEHTp, cCyOcTparHas
cnenupuanocts. Kopepmentsl. Buramunbl. OTinudust pepMeHTOB OT HEOPTaHUYECKUX KaTallU3aTOpPOB.

YrieBonmsl: MOHOcCaxapuawl (TJIIOKO3a, pubO3a © Je30KCHpHO03a), aucaxapuasl (caxapos3a, JaKToza) H
noJycaxapu sl (Kpaxmai, TIIMKOTeH, LeJIioio3a). bruonornueckue GyHKINM yriaeBooB.

Jlummuaet: TpuriMiepuasl, Gochomunuapl, crepouasl. [ unpopunsHO-THApodoOHBIe CBOHCTBA. buonornyeckue
¢ysaxun munuaoB. CpaBHEHHE YTIIEBOIOB, OEKOB M TMIHIOB KaK HCTOYHUKOB SHEPTHH.

Hykneunossie kucnotsr: JIHK n PHK. Hykneotnasl — MoOHOMEpBI HYKJIEHMHOBBIX KUCIOT. CTpoeHHe M QyHKIMN
JHK. Ctpoenue u ¢pynkuun PHK. Bunst PHK. AT®: ctpoenue n pyHKIuH.

Hurtonmoruss — Hayka o kietke. Knetowunas Teopusi — mpumep B3aUMOIECHCTBHA HAeil W (aKTOB B HAYYHOM
MOo3HaHUM. MeTob! N3yUeHUsI KIETKH.

Knerka kak nenoctHas xwuBas cucreMa. OOIIMe MPU3HAKK KIETOK: 3aMKHYTas Hapy)KHash MeMOpaHa, MOJIEKYJIbI
JIHK kak reHeTHUecKuii armapar, CHCTeMa CHHTe3a OelKa.

Tunbel KiIeTok: 3yKapuoTuueckass M Ipokapuoruueckas. OCOOCHHOCTU CTPOEHHs NPOKAPUOTHUYECKOH KIIETKH.
Knerounas crenka Oakrtepuil. CTpoeHHE 3yKapUOTHUECKOW KieTKH. OCHOBHBIE OTJIMYMSI PACTHTEILHOW, KUBOTHOH H
TpUOHOM KIIETKH.



IloBepXHOCTHBIE CTPYKTYpBl KIETOK — KJIETOYHAas CTEHKa, IJIMKOKaNuKC, uX ¢yHkuuu. Ilnasmaruueckas
MmemOpana, €€ cBoiictBa W ¢ynknmu. [{urorrazma m e€ opranomapl. OmgHOMeMOpaHHBIC opraHowmbl KieTKu: IIIC,
anmapaT [ombmku, nu3zocomsbl. IlodyaBTOHOMHBIE OpPraHOMIBI KJIETKH: MHUTOXOHJIpPHHM, IuacTHiabl. IIpomcxoxxneHue
MUTOXOHIpUH ¥ miactua. Bugsl mnactua. HememOpanHble oOpraHonabl KJIETKH: PHUOOCOMBI, KJIETOYHBIH LEHTD,
LEHTPHOJIN, PECHUYKH, XI'YTUKH. DYyHKIIMN OPraHOMIOB KICTKH. BKiIroueHus.

Anpo — perynstopHblii HeHTp kieTku. CTpoeHue sapa: saepHas 000JI0uKa, KapruoIula3Ma, XpOMaTHH, SAPBILIKO.
XPpOMOCOMBI.

TpaHCTIOPT BElIECTB B KIIETKE.

JdemoHcTpaumu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. Illsann, M. neitnen, P. Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P.
®pankiud, K. M. bap.

Huarpammsel: «PacnpeneneHne XUMHUYECKHX 3J€MEHTOB B HEXHBOH mpupoze», «PacmpeneneHne XUMHUYECKHX
3JIEMEHTOB B KUBOW MPUPOJEN.

Tabmuuer m cxembl: «llepuoandeckas Tabnuua XUMHYECKUX OJIEMEHTOB», «CTpOCHHE MOJEKYJBI BOJIBI»,
«buocunTes Oenmka», «CrtpoeHume MoneKynbl Oenkay, «Ctpoenme ¢epmenTa», «Hyxmnenmnosie kucmotel. JJHK»,
«Ctpoenue Moinekynbl ATO», «CTpoeHHe 3yKapuOTHYECKOW KIeTKn», «CTpoeHHe »XKUBOTHOM KieTkn», «CTpoeHue
pacTUTENbHOMN KIeTKn», «CTpoeHHe MPOKapHOTHIECKON KIETKI», «CTpoeHHe apa KIETKN», «YTIIeBOAb, «JIumuab.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, 00OOpymOBaHHE JJsi TPOBEIACHHS HAONIOJACHWH, W3MEPEeHUH,
9KCHEPUMEHTOB, MUKPOIIPENapaThl paCTUTENbHbIX, )KUBOTHBIX U OaKTEpHAbHBIX KIETOK.

JlaGopaTopHble U NPAKTHYECKUE PA0OTHI:

Jlaboparoprast padora Ne 1. «/3yueHue KaTalIWTHIECKON aKTUBHOCTH ()epMEHTOB (Ha MpUMEpe aMUIa3bl WIIN
KaTaJia3sl)».

JlaGopartopHas padota Ne 2. «M3yueHue CTpOCHUS KJIECTOK PACTCHUH, )KUBOTHBIX U OaKTEPH 1OI MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax U X OIUCaHUEe».

Tema 4. ZKuzHenesiTeJIbHOCTh KJIETKH.

OOMeH BemecTB, WIK META00NM3M. ACCUMUIIAIMS (TUTACTHYECKUH OOMEH) M JUCCHMWIIALUS (SHEPreTHUECKHUMA
00MeH) — IB€ CTOPOHBI €MHOTO Mpoliecca MeTaboau3Ma. Posib 3aKOHOB COXpaHEHHUS BELIECTB M SHEPTUH B MOHUMAHHUU
MeTaboIM3Ma.

Tunber oOMeHa BemiecTB: aBTOTpodHBIN U TeTeporpodHbiil. Pons GpepMeHTOB B 0OMEHE BeLIeCTB U NMPEBpALLCHUN
SHEPTHUH B KIIETKE.

dotocunre3. CeroBasi u TeMHOBast (as3bl porocunTe3a. Peakuuu gorocunresa. IpPeKTHBHOCTD (POTOCHHTESA.
3nadyeHue (oTtocuHTE3a A KU3HM Ha 3emiie. BiusHue ycnoBuil cpelbl Ha (OTOCHMHTE3 M CIIOCOOBI MOBBIIIEHHS €ro
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PacTEHUH.

XemocuHTe3. XeMOCHHTe3Upylolye OakTepui. 3HaueHUe XeMOCHHTEe3a ISl )KU3HU Ha 3eMiie.

OHepreruueckuii oOMeH B KileTKe. PacieruieHue BelecTB, BBIIEIEHHE U aKKYMYJIMPOBAaHHE SHEPIMU B KIIETKE.
Otanbl sHepreruueckoro odOmena. ['nmukonms. bpokenume m ero Buabl. KucmoponHoe okucineHue, WM KIETOYHOE
npixanue. OxucnurenbHoe pochoprmpoBanne. DPHEeKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

Peaknmu matpuunoro cunTesa. ['enernueckas nadopmanus u JJHK. Peanusamnus remetndeckord nHbOpMAIUN B
KieTke. ['eHeTrueckuit Ko U ero cpoiicTa. Tpanckpumims — MaTpuuHblii cuaTe3 PHK. Tpancmsnus — GuocunTe3 Oernka.
Oransl TpaHcisiun. KomupoBanne aMuHOKUCIIOT. Posik pubocoM B OnocuHTEe3e OenKa.

Hexnerounsie ¢opmbl xu3Hn — BUpychl. Mcropust otkpeitus BupycoB ([I. WM. MBanoBckwmii). OcobeHHOCTH
CTPOCHUSI M >KU3HEHHOrO LHMKJa BUpPYycoB. bakrtepuodaru. bonesnu pacreHuid, )KMBOTHBIX M 4YEIOBEKa, BBHI3bIBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMY) — Bo3oyautens CIIM/a. OOpaTHast TpaHCKpUIIIHS, peBepTasa
uHTerpasa. [IpodunakTika pacpocTpaHeHusi BUPYCHBIX 3a00JICBaHHH.

JdeMoHcTpanmnu:

[oprpetsr: H. K. Konsuos, 1. U. Banosckuii, K. A. Tumupsses.

Tabmumpt m cxembl: «Tunsl muTadmsy, «MeTtabomusmy», «MHUTOXOHIPHUSN), «IDHEPTETHICCKUNA OOMEHY,
«Xnopomnact», «Potocunresz», «Crpoenne JHK», «Crpoenne u ¢QyHxuuonupoBaHue reHa», «CuHTe3 Oemkay,
«[enetnueckuii kony», «Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbd uka Bupyca CIIM/]a, 6akrepuodaray,
«Penmukarust JIHK».

Oo6opynoBanue: mozenu-ammmukanuu «Yapoenue [HK u Tpanckpunmms», «buocuute3 Oenkay, «CTpoeHue
KJIETKIN», MoJienb cTpykTypsl JTHK.

Tema 5. Pa3MHokeHHe U HHAUBHUAYAJILHOE Pa3BHTHE OPraHNU3MOB.

KieTouHsIi UK, WK XKU3HCHHBIN UK KiIeTku. MHTepdasza u Muto3. [Iporeccsl, npoTekaminue B HHTEpdase.
Perumnkamust — peakuust marpuuyHoro cuHre3a JIHK. Crtpoenne xpomocoMm. XpoMOCOMHBIM HaOOp — KapHOTHIL.
JIMIJIONAHBIA W TamjIOWAHBIA XpOMOCOMHBIE HaOopbl. XpomaTuiael. LluTomormueckue OCHOBBI Pa3MHOXKCHHUS U
WHIUBUAYAJIbHOTO PAa3BUTHS OPTaHU3MOB.

Henenne xnerkm — wmwuro3. Cragum wMuto3a. Ilpomeccsl, NpoucXonsAlve Ha pas3HBIX CTAaAMSIX MHUTO3a.
Buonornueckuii cMpIci MUTO3a.



[IporpamMmmupyemasi ruOENs KIETKH — aromNTo3.

@opMBl pa3MHOXKEHHUSI OPTaHW3MOB: Oecrioioe U MojioBoe. Buubl Oecronoro pasMHOXKEHHS: AEJeHHE HallBOe,
MOYKOBAHWE OIHO- W MHOTOKJIETOYHBIX, CIOpPOOOpa3oBaHME, BEreTaTMBHOE pa3MHOXKEHHE. VICKyccTBeHHOE
KJIOHUPOBAHKME OPraHU3MOB, €r0 3HAUCHUE JJI CEICKLHUU.

[TomoBoe pasMHOXEHHE, €T0 OTIINYHS OT 0ECIOIOoTO.

Meiio3. Cranun wMmeiiosa. Ilpoueccel, mpoucxozasmue Ha cragusax meiosa. [loBemeHme xpomocoM B Melose.
Kpoccunrosep. buonornueckuii cMpIci 1 3HaU€HUE MeH03a.

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK y )KMBOTHBIX. [10TOBBIE jKeTe3bl: CEMEHHUKH U SIMYHUKU.
OOpazoBaHNe W Pa3BUTHC IIOJIOBBIX KJIETOK — TaMeT (CIIepMaTo30Hid, SHIEKIIETKAa) — CIIEpMaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTPOCHUS STHIEKIETOK U criepMaTo3onoB. OmnogoTBopenue. [laprenorenes.

NnnguBunyansHoe pa3BuTHe (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (dMOpHOreHe3). DTambl AMOPHOHAIEHOTO
pPa3BUTHS Y TIO3BOHOYHBIX JKMBOTHBIX: JIPOOJIEHUE, TacTPyisius, opranorenes. lloctamOpronansHOe pa3zBuTHe. Tumb
MOCTAMOPHUOHAIBHOTO PA3BUTHSL: TIPSIMOE, HEMpsIMOe (JIMYMHOYHOE). BiusiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (PaKTOPEI,
CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOICTBA.

PocT u pasButHe pacrenuii. OHTOTeHE3 IBETKOBOTO PACTEHHS: CTPOSHHE CEMEHH, CTaINN Pa3BUTHA.

JdemoHcTpauuu:

Tabmuupt u cxembl: «@OpMBbI pa3MHOXKEHHUST OPTraHU3MOBY, «/IBOHHOE OIIOIOTBOPEHHE Y IIBETKOBBIX PACTCHUI,
«BereraTuBHOE pa3MHOKEHHE pacTeHUi», «/leneHne xietkn Oaktepwii», «CTpOoeHHE TMONOBBIX KIETOK», «CTpoeHue
xpoMocoMbl», «Kietounslii nukm», «Pemmukaums [HK», «Mwuto3», «Meito3y», «lIpsmoe um Hempsmoe pa3BUTHEY,
«["ameTorenes y MIEKOMUTAIOUINX U YeloBeKa», «OCHOBHBIE CTaIMH OHTOTEHE3a.

O6opynoBaHHe: MHKPOCKON, MHKpompenapatel  «CrepMaro30ouabl  MIEKONHUTAIOMEroy, <« Slimexnerka
MJIEKONUTAroEero», «KapuoknHe3 B KIETKaX KOpEIIKa JIyKa», MarHUTHas MOJENb-alIUIMKalus «JleleHne KIIETKW,
monens JJHK, Mozens MetadazHol XpOMOCOMBI.

JlaGopaTopHble U NPAKTHYECKUE PA0OTHI:

Jlaboparoprass pabora Ne 3. «HaOmromeHne wmmuTO3a B KIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MUKpoTpenapaTax».

JlabopartopHas pabota Ne 4. «/3ydeHue CTpOCHHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOIIPEIIapaTaxy.

Tema 6. HacjieACTBEHHOCTb M HU3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum renetukd. Mcropus pa3BuTHs reHeTUKH. Poib IUTONOrMHA M SMOPUOIIOTHH B CTaHOBICHUH
TeHETHKH. BKiax poccHiCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKU. METO/bI TeHETHKH (THOPUI0IOTHIECKU,
IUTOTEHETUYECKUI, MOJEKYJISIpHO-TeHeTHndecKuii). OCHOBHBIE TEHETHYECKHE TOHATHS. | eHeThdyeckass CUMBOIIHUKA,
HCIOJIb3yeMas B CXeMAaX CKpEIIMBaHUI.

3aKOHOMEPHOCTH HAaCJIEAOBAaHMs TMPHU3HAKOB, ycTaHOBIeHHBIE ['. Menaemem. MoOHOTHOPHIHOE CKpEIIUBAHHE.
3akoH ennHoOoOpazud THOPUAOB MEpPBOTO MOKOoJeHHs. [IpaBMio MOMHHHpOBaHUS. 3aKOH pAaCHIETIJICHHS IPU3HAKOB.
l'unoresa uncroTsl ramet. [lonHOE U HEMOJIHOE TOMUHUPOBAHUE.

JurnOpuaHoe ckpeniBaHue. 3aKOH HE3aBHUCHMOTO HAcIeJOBaHUS TPU3HAKOB. lluToreHeTHYecKkrue OCHOBBI
JUTUOPUIHOTO CKpEIIMBAaHUA. AHANIM3MpYIOIIee CKpelmuBaHue. Vcroab30BaHUE aHAIU3UPYIOIIETO CKPEUIMBAHUSA IS
OTIpe/IeTIeHHs TEHOTHUIIA OCOOH.

CueruieHHOe HacleoBaHue npru3HakoB. Pabora T. MopraHa 1o cierieHHOMY HacjeoBaHHIO TeHOB. Hapymenue
CIIETJIEHUS T€HOB B pe3yJbTaTe KPOCCHHTOBEpA.

XpOMOCOMHas TEOpHS HACIEACTBEHHOCTH. | eHeTHUeCKne KapThl.

I'enetnka moma. XpoMOCOMHOE OIIpeseleHue Imoja. AYTOCOMBI M TIOJOBBIE XpOMOCOMBI. ['OoMOraMeTHble U
reTeporamMeTHble opraHu3Mbsl. HacnenoBanme Npu3HAKOB, CIETUIEHHBIX C ITOJIOM.

M3menunBocTh. Bubl MN3MEHUMBOCTH: HEHACIIEJCTBEHHAs! U HACJEICTBEHHasA. PoJjib cpe/ibl B HEHACIEACTBEHHON
W3MEHYMBOCTU. XapaKTEPUCTHKA MOAM(PUKAIIMOHHOW W3MEHYMBOCTH. BapuannvoHHBIN psl W BapHallMOHHAs KpHUBas.
Hopma peakuun npusnaka. KonumuecTBeHHblE M KAaueCTBEHHbIE MpPU3HAKM W HUX HopMma peakuuu. CBoiicTBa
MOIUGUKAIMOHHON N3MEHINBOCTH.

HacnencTBenHasi, wiyM reHOTHIIMYECKasi, M3MEHYMBOCTh. KoMOMHATHBHAs M3MEHUMBOCTh. Meii03 M MOIOBOI
polecc — OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH. MyTallMOHHAs MU3MEHYMBOCTh. Knaccupukanuss MmyTauuii: TeHHBIE,
XpOMOCOMHEBIE, TeHOMHbIe. YacToTa ¥ NpUYMHBI MyTanuid. MyTareHHble (akToOpbl. 3aKOH TOMOJIOTUYECKHUX PSIOB B
HaciencTBeHHou n3MenunBoctd H. 1. Basuiosa.

BaesnepHasa HaceICTBEHHOCTb U U3MEHUYNUBOCTb.

I'enetnka wuemoBeka. Kapuotmm uyemoBeka. OCHOBHBIE METONBI TEHETHKH 4YEJOBEKa: T'€HEaJOrHYecKuH,
OJIM3HEIOBBIA, ITUTOTCHETHYCCKUH, OMOXMMHUYCCKHM, MOJEKYIIpHO-TeHeTHUeCKnii. (COBpEeMEHHOE Ompe/IeICHIE
TeHOTHNA: IOJHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTHIHPOBaHME, B TOM 4uHciae ¢ mnomompto [II[P-anamu3a.
HacnenctBennsie 3abonieBaHMsl 4esOBEKa: T'€HHBbIE 00JE€3HM, OOJE3HM C HACIECICTBEHHOW MPenpacroiokeHHOCTHIO,
xpoMocoMmHbIe Oone3rn. ComaTHyecKkue M reHepaTtuBHbIe MyTanuu. CTBOJIOBBIE KIETKHU. [IpuHIHIEBI 310poBOTO 00pasa
XKHU3HH, JUAarHOCTHUKU, NPO(UIAKTUKN W JIEYCHUS] TeHETHYECKHX Ooyie3Hell. Mennko-reHeTHUIeCKoe KOHCYJIBTHPOBAHUE.
3HaYeHHnEe MEIUIMHCKON TeHETUKH B MIPEJOTBPAILICHUH 1 JICYCHUH ICHETHYECKHUX 3a00JIeBaHNH YeIOBEKa.
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JdemoHcTpaumu:

Ioprpetsr: I'. Mennens, T. Mopras, I'. ae ®pus, C. C. UetBepukos, H. B. Tumodeer-Pecosckuii, H. 1. BaBuios.

Tabmuue! u cxembl: «MOHOTHOPUAHOE CKPELIMBAaHUE U €r0 [IUTOTCHETHYECKasi OCHOBAY, «3aKOH pacIIeIUIeHUs 1
€ro MUTOTE€HEeTHYEeCKasi OCHOBa», «3aKOH YMCTOTHI TaMeT», «JurnbpumHoe ckpemmnBanue», «LluTomornueckne OCHOBBI
TUTHOPHUIHOTO CKpEIIMBaHUA), «Meito3y, «B3anMoaciCTBHE auIeNbHBIX TeHOB», «[ €HeTHUeckwe KapThl paCcTCHUH,
KUBOTHBIX M yelloBekay, «['eHeTnka moma», «3aKOHOMEPHOCTH HACIIEOBAaHUS, CLEIUIEHHOTO C MojJoM», «KapHoTHrbl
YeloBeKa M JKUBOTHBIX», «Bumel m3MeHuMBOCTHY», «MoaudukanroHHas H3MEHUUBOCTH», «HacmenoBanue pesyc-
(akTopay, «I'eHeTrka rpymnm KpoBm», « MyTarimoHHasT N3MEHIUBOCTH.

ObopynoBanne: wmoaenu-ammiukanuu  «MoHOTHOpUIHOE CcKpemuBaHue», «HemomHoe agoMuHHpOBaHHEY,
«durnbpugnoe ckpemmBanuey, «llepekpéct xpomocomy», MUKPOCKOI M MUKpompenapat «/Ipo3zoduna» (Hopma, MyTauuu
(hopMBI KPBUTEEB M OKPACKH Tena), Tepoapuii «I 0pox OCEBHOM.

JlaGopaTopHble H MPAKTHYECKHE PAOOTHI:

JlaboparopHast pabota Ne 5. «M3yuyeHue pe3ynbTaTOB MOHOTHOPHUAHOTO W JTUTHOPUAHOTO CKPEIIMBAaHHS Yy
Ip030(UITBI HA TOTOBBIX MUKPOTIPETapaTaxy.

Jlaboparopras pabota Ne 6. «M3ydenne MoauUKaIMOHHON W3MEHYHBOCTH, TOCTPOSHUE BapHAIIMOHHOTO psla U
BapHallMOHHON KPUBO».

JlaboparopHast pabota Ne 7. «AHaJIN3 MyTaui y Apo30(HIIbl Ha TOTOBBIX MUKpOIpENnapaTax.

[IpakTudaeckas padora Ne 2. «CocTaBieHHEe U aHATN3 POJTOCIOBHBIX YEIOBEKAY.

Tema 7. Centekuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekius Kak HayKa M IpoIecC. 3apokIeHHue celeKuuu u gomectukanus. Ydyenne H. . BaBunoBa o nenTpax
MIPOMCXOXKIIEHUSI W MHOTOO00pa3wsi KYJIbTypHBIX pacTeHWi. LIeHTpH TpOMCXOXKICHHS JOMAIIHUX >KUBOTHBIX. CopT,
OPOJA, LITAMM.

CoBpeMeHHBIE METOABI CeNeKIMH. MaccoBbIii M1 MHIMBUIYAIbHBIA OTOOPHI B CENEKIWU PACTCHUH U KUBOTHBIX.
OreHka 3kcrepbepa. biauskopoacTBeHHOE CKpeluBaHue — UHOpUAWHT. Yucras nuaus. CKpelrBaHUE YUCTHIX JIMHUH.
l'ereposuc, nnm ruOpuanas cuna. HepomcTBeHHOe ckpemmBanue — ayTOpuamHr. OtnanéHHas THOpuau3amus u e€
ycnexu. MCKycCTBEHHBI MyTareHe3 W MOJYy4YEHUE MOJUILIOMAOB. J[OCTHMXKEHHs CENeKIUU pPACTEeHUH, JKUBOTHBIX U
MUKpPOOPTaHU3MOB.

buoTtexHomorus Kak oTpacib Mpou3BOACTBA. |'eHHas wHxkeHepus. Jrambl cozmanust pexomOmHantHOW JIHK u
TpaHCTeHHbIX opraHu3MoB. Kierounas unxenepust. Kinetounsle KynbTypbl. MUKpOKIOHATIBHOE PA3MHOXKEHHE PACTEHUM.
KnoHnupoBaHne BBICOKONPOAYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKHE M ITHYECKUE MPOOIEMBI.
I'MO — reserndecku MOANGHUIMPOBAHHBIE OPIaHU3MBI.

JeMoHCTpauuu:

[oprpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. ®. VBaHoB.

Tabnuuel 1 cxeMmbl: KapTa «LleHTpBI NPOMCXOXKACHUS W MHOrooOpasusi KyJIbTYPHBIX pacTeHHit», «[lopojbt
JIOMAITHUX JKUBOTHBIX», «CopTa KyImbTYpPHBIX pacTeHui», «OtmanéHHas rudpunnszanusy», «Pabotel akagemnka M. O.
WeanoBay, «llomumionaus», «OO0BEKTHl  OMOTeXHOIOTUW», «KileTouHbIE  KYyJIBTYpPHl U  KIOHHUPOBaHHUEY,
«KoHcTpynpoBaHHe 1 IEpeHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJSKH TUIOOB M KOPHEIUIOAOB JTUKWUX (OPM M KYIbTYpHBIX COPTOB pacTeHUH, repOapwuii
«CenbCKOX03SIIICTBEHHBIE PACTEHUS.

JlaGopaTopHble U NPAKTHYECKUE PAOOTHI:

3KCKprI/ISI<(OCHOBHI)Ie METOABI U JOCTHMKCHHSA CCIICKIIMN paCTeHI/Iﬁ N )KHUBOTHBIX (Ha CCJICKIMOHHYIO CTaHIMIO,
IUIEMEHHYIO (epMy, COPTOUCIBITATENbHBIA YYacTOK, B TEIUIMYHOE XO3SHCTBO, 1aOOpaTOpUIO arpOyHHMBEPCUTETa WIN
Hay9HOTO IIEHTPA)».

11 KJIACC

Tema 1. JBoIOLMOHHAS OMOJIOTHS.

[IpennochbuUIKH BOSHUKHOBEHUS 3BOTFOI[MOHHON TEOPUH. DBOJIIOIMOHHAS Teopus U e€ MecTo B Ouosioruu. BiusHue
9BOJTIOLIMOHHON TEOpHH Ha Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBHUETENbCTBA  3BOJIOLHUU. ITaneonToNoOrKyecKue: MOCIIEIOBATEIbHOCTS ~ TOSIBJICHUS ~ BUAOB B
MaJICOHTOJIOTMUECKON JIETONMNCH, TiepexoaHble (Qopmbl. buoreorpadudeckue: cxoActBo M pasnmmuue (ayH u ¢iaop
MAaTEepPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKUE: CXOJICTBA M pa3IU4uvs HSMOPHUOHOB pAa3HBIX BHJIOB I03BOHOYHBIX. CpaBHUTEIBHO-
AHATOMUYECKHE: TOMOJIOTHMYHBIC, aHAJIOTUYHBIC, PyIUMEHTApHBIC OpraHbl, aTaBU3MbL. MOJEKYISIPHO-OMOXHUMUYCCKUE:
CXOJCTBO MEXaHMU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METa0OJIMYECKHX IyTeH y BCEX OPTaHU3MOB.

OpomonmonHas Teopust Y. Jlapsuna. [Ipeamocsuikyn BOZHUKHOBEHHS TapBUHU3MA. J[BIDKYIITHE CHITBI DBOJIFOIIIH
Buj0B o JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE TPU OTPAHUYCHHOCTH PECYpPCOB, HEOMpEICNIEHHAs W3MEHYHBOCTH,
0opr0a 3a CyIecTBOBaHNE, ECTECTBEHHBIA OTOOD).

Cunrernueckast Teoprst 3Botonun (CTD) 1 e€ OCHOBHBIC TIOJIOKCHUS.
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MuxkposBomonus. [lomynsanys kak equHuIA BUAA U 3BOIIOLUN.

JBwkynme cwibl ((GakTopbl) SBOJIONMH BHJIOB B TpUpoJe. MYyTalMOHHBIN TpolecC W KOMOWHATHBHAS
W3MEHYUBOCTh. [lomynsMoHHbIe BOMHBI U Apeid reHoB. V30msust 1 MUTpaLysL.

EcrecTBeHHEBII 0TOOp — HAIIpaBIAIONTNH (hakTop dBOTIOIHH. DOPMEBI €CTECTBEHHOTO 0TOOpA.

[IpucmocoGneHHOCTh OpPraHU3MOB Kak pe3yibTaT »dBomonud. [IpuMepsl mpHCTOCOONIEHHH y OpPTaHW3MOB.
Apomopdo3bl 1 UINOaAANITALINH.

Bung u Bumoo6bpasoBanme. Kputepun Buaa. OcHoBHble (GOpPMBI BHI000pa3oBaHUs: TreorpapuyuecKoe,
3KOJIOTUYECKOE.

Maxkpossomoniss.  DopMel  3BONIONUH:  (uUIeTHYECKas, JUBEPreHTHAs, KOHBEPreHTHAs, NapajliebHasl.
HeoOpatuMocThb 3BOITIONINY.

[IpoucxoxneHne OT HECHEUUANIM3UPOBAHHBIX MpenkoB. Ilporpeccupyronias crnenuanu3anus. AJaNTUBHAS
paguanus.

JdemoHncTpanmu:

[Moprpertsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ®. Miomiep, A. H.
CeBepIIOB.

Tabmuuper w cxembl: «Pa3BuTHE OpraHmyeckoro mMmpa Ha 3emiie», «3apOAbIN TI03BOHOYHBIX >KUBOTHBIXY,
«ApxeonTepHukc», «Dopmbl 60pEOBI 3a cyliecTBoBaHHE», «EcTecTBeHHBINH 0TOOPY», «MHOroo0pasue copToB PacTCHURY,
«MHorooOpazue  mopon  JKHBOTHBIX»,  «llomymsmmm», «MyTanmoHHasT  W3MEHYMBOCTH»,  «ApoMop(o3bD»,
«Mmnoananranumy, «O0mas gereHepanusy, «/BrmKymue cribsl 3BoIouN», «Kapra-cxema mapmpyTa myrtemiectsust Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIpucmoco0ieHHOCTh OpraHu3MoBy, «leorpaduueckoe BHI000pa3oBaHHE,
«DKOIOTHIECKOE BUI000PA30BAHUEY.

O6opynoBaHHe: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMH THIIAMH OKPacKH, HaOOp IIJIOJJOB M CEeMSH, KOJUIEKITUSL
«[IpuMepbl 3aIIUTHBIX MPUCHOCOONEHUH Y KUBOTHBIX», MoJelb «OCHOBHBIE HAMpPAaBICHUS ASBOJIONMN», O00BEMHAS
Mozienb «CTpoeHue roJIOBHOI'O MO3ra ITO3BOHOUHBIX.

buoreorpadudieckas xapra mmpa, KOIIEKIus «DOpMBI COXpaHHOCTH HCKOMAEMBIX J>KHBOTHBIX M PACTECHUID,
Mojenp anmmkanus «llepexkpéct xpomocom», BiaxkHble Ipenaparsl «Pa3Buthe HacekoMoroy», «Pa3BuTue JIATyHIKWY,
MuKponpenapar «po3opuna» (HopMa, MyTanuu GOpMbI KPEUTEEB H OKPACKH TEJIA).

JlaGopaTopHble U IPaKTHYEeCKUE PA0OTHI:

Jlaboparopras padora Ne 1. «CpaBHeHHE BHJIOB 110 MOP(OIOTHIECKOMY KPUTEPHUIOH.

JlaGopartopHas padoTa Ne 2. «Onucanue Nprucroco0JeHHOCTH OpraHiu3Ma 1 €€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHHE U Pa3BHTHE 'KU3HU HA 3emuie.

JoHay4yHble TpPEACTABICHUS O 3apOXKACHUM XWU3HU. HayuHble TUMOTE3bl BO3HUKHOBEHHUS MU3HU Ha 3eMlie:
abuoreHe3 u maHcrepMus. XUMUYECKasi IBONIONNSA. AOUOTCHHBIH CHHTE3 OPraHMYECKUX BEIICCTB M3 HEOPTaHWYECKHUX.
JKcIepUMEHTAILHOE TIOATBEPKACHNE XUMHUECKOH 3BONIIOLIMU. HavanbHbIe 3Tarbl OMoI0rndeckoi ssomonun. [ nnore3a
PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE MPOTOKIETKH. [lepBbie KIETKH M MX SBOIIOIHA.
®opMHUPOBaHUE OCHOBHBIX I'PYII )KUBBIX OPIraHU3MOB.

PazButne xu3Hu Ha 3emiie mo spam u nepuomaMm. Kartapxeit. Apxelckas u mpoTtepo3oiickas 3psl. [laneo3oiickas
apa u e€ Mmepuoabl: KeMOPUICKUH, OPIOBUKCKUH, CUITYPHICKHMA, I€BOHCKUN, KAMEHHOYTOJIbHBIN, TIEPMCKHUH.

Me3o3oiickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUH, MEIIOBOIA.

Kaitno3zoiickas 3pa u €€ mepruoapl: MajgeoreHOBBIA, HEOTEHOBBIM, aHTPOIIOTCHOBEIH.

XapakTepucThKa KiIUMaTa W TeoJIOTHYECKHX IMporeccoB. OCHOBHBIE JTambl HBOJIONUH PACTUTENBHOTO U
KHUBOTHOTO MHpa. ApoMop¢o3bl y pacTeHWil W KMBOTHBIX. llosiBieHme, pacuBeT W BBIMHPAaHUE TPYII KHUBBIX
OpPTaHHU3MOB.

Cucrema opraHM4ecKoTro MHpa Kak oTpaskeHue 3BOMonnyd. OCHOBHBIE CHCTEMAaTHIECKHE TPYIIITbI OPraHU3MOB.

OBooNYs YenoBeka. AHTPOIIONIOTHA Kak Hayka. Pa3BuTue npeacTaBIeHUil 0 MPOUCX0XKIECHUH YelloBeKa. MeTo bl
M3y4eHus aHTponorenesa. CXoACcTBa U pa3IngMsl YEJIOBEKa U AKUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YETIOBEKa.

Hewkynme cwibl (QakTopbl) aHTpororeHe3a. HacieacTBeHHas W3MEHYMBOCTh M €CTECTBEHHBIM  OTOOD.
OOmecTBeHHbIH 00pa3 KU3HU, U3TOTOBICHUE OPYAUN TPYAA, MBILIJICHUE, PEUb.

OCHOBHbIE CTaJUH U BETBH 3BOJIIOLIMN YEJIOBEKA: aBCTpaIoONUTEKkH, UenoBek ymenslid, YenoBek NpsMOXOAIIN,
UenoBek HeaHmepTaibckuii, UemoBek pasyMHbIH. Haxomku HMCKOMAeMBIX OCTAaTKOB, BPEMsS CYIIECTBOBAaHUA, 00JACTh
pacnpocTpaHeHusi, 00bEM TOIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHSI.

Yenoseueckue packl. OcHOBHBIE OOJNbIIME Pachl: €BpoNeouaHas (eBpa3uiiCKas), HErpo-aBCTpaJOUIHAs
(’xBaTropmanbHast), MOHTOJIOMAHAS  (a3WaTcKo-aMepuKaHcKas). UepThl  NIPHUCIOCOOIEHHOCTH  IPEICTaBUTEICH
YEJIOBEYECKHX PAC K YCIOBHSIM CYLIECTBOBaHUA. ENMHCTBO YelloBeyecKux pac. Kputuka pacusma.

JdeMoHcTpanmnu:

Hoprpetsr: ®@. Penu, JI. ITactep, A. WM. Onapun, C. Munnep, I'. FOpu, Y. [lapBus.

Tabmump! 1 cxemsl: «Bo3HukHOBeHHE CONHEUHOH CHCTEMBI», «Pa3BuTHE OopraHmdeckoro Mupay, «PacturenpHas
KieTka», «KuBoTHast knerka», «lIpokapumornyeckass kinetka», «CoBpeMEHHas CHCTEMa OpPraHMYECKOTO MHpay,
«CpaBHEHHE aHATOMHYECKMX YEpPT CTPOCHHUs 4YelOoBEeKa M YEeNOBEKOOOpasHBIX 00e3bsiH», «OCHOBHBIE MecTa
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MaJICOHTOJIOTHYECKUX HaXOJOK IMPEIKOB COBPEMEHHOTO YeJOBeEKa», «/lpeBHeilmue moany», «JIpeBHue moan», «llepBbie
COBpEMEHHBIE JIIOTN», «YeT0BEUECKUE Pachy».

Ob6opynoBanue: Mysiku «lIpoucxoxxaeHne 4enoBekay (OI0CTBI aBCTPAIONUTEKA, TUTEKAHTPOIA, HEaHAePTalIbLa,
KPOMaHBOHI[a), CJIENKH WIA H300paXeHHs] KaMEHHBIX OPYIH MepBOOBITHOTO dYeloBeKa (KaMHHU-YOMIEpHl, pyOmia,
ckpebia), TeOXpOoHOIOTHYECKas TAOIUIA, KOUIEeKIns «DOpMBI COXPaHHOCTH UCKOTTAEMBIX JKHBOTHBIX U PACTEHHID.

JlabopaTopHble M MpaKTHYeCKHe PadoTHhI:

[Ipaktuueckas padota Ne 1. «/3yyeHne uckonaeMbIx OCTaTKOB PACTEHHUN M KUBOTHBIX B KOJUIEKIHSIX).

OKCKypcHs « IBONIONHS OPraHUYECKOTO MHUPa Ha 3eMJie» (B €CTECTBEHHO-HAYUHBIN WM KpaeBeAUeCKui My3en).

Tema 3. Opranu3aMsbl U OKpY:Kaouias cpeaa.

OKkosorusl Kak Hayka. 3ajJayd M pasfesibl SKOJOTHH. MEeToabl SKOJOTHYECKHX HCCIeI0BaHUi. DKOJIOrHYecKoe
MHPOBO33pEHIE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 0OUTaHMS OPTAaHU3MOB: BOJIHAS, HA36MHO-BO3IyIITHAS, [IOYBEHHAS, BHYTPHOPTraHU3MEHHAs!.

Okonoruueckue ¢axkTopbl. Kraccudukanust 3KOIOTHYEeCKUX (aKTopoB: aOWOTHYECKHe, OWOTHUYECKHE H
aHTponorenHsle. /leificTBUe HKOIOrHUECKUX (PAKTOPOB HA OPTaHU3MBI.

Abunorndeckre (hakToOpbl: CBET, TeMIieparypa, BiaxxHocTs. Dotomeproams3m. llprcrmocobmeHuss opraHu3MoOB K
JeHCTBUIO a0OTHYECKHUX (DakTOpoB. BHonornyecknue puTMBl.

Buotnyeckue Qakropel. Bumel OMOTHYECKHX B3aWMOJECHCTBUI: KOHKYPEHIHS, XWIIHUYECTBO, CUMOHMO3 M €Tro
¢dopmel. [lapasuTu3m, Koomepanus, MyTyalu3M, KOMMEHCAIH3M (KBapTHPAaHCTBO, HAXJICOHHMUYECTBO). AMEHCAIN3M,
HeHTpanu3M. 3HaueHHue OMOTHIECKIX B3aUMOICHCTBUM [T CYIIECTBOBAHUS OPTAaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOIOTHYECKHE XapaKTCPUCTHUKU TIOIIYJIALU. OcCHOBHBIE ITOKAa3aTeIn nonyJjsiguu: 4YruCJICHHOCTH, IJIOTHOCTD,
POKIaeMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaIus. JJuHaMUKa YUCIIEHHOCTH TIOMYJISIINH U €€ PeryIIsus.

JdemoHcTpanum:

[optpetsr: A. I'ym6omnbar, K. @. Pynse, O. ['ekkens.

Tabmuupr u cxembl: kapra «[IpupogHbie 30HBI 3emin», «Cpenpl oOUTaHHS OPraHU3MOBY», «DoTomEepHOAN3IMY,
«ITomymsmmm», «3aKOHOMEPHOCTH POCTA YHCIEHHOCTH MOMYISIAN HHPY30puH-Typenbkmny», «[IuieBsie memm.

JlaGopaTopHble U NPAKTHYECKUE PA0OTHI:

JlaGoparophas padota Ne 3. «Mopdosoruueckrne 0COOCHHOCTUA PACTEHUM U3 Pa3HBbIX MECT OOUTAHUS.

Jlaboparopras pabora Ne 4. «BrnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktnueckas padora Ne 2. «Ilogcuér mIoTHOCTH MOMISIUNA Pa3HBIX BUIOB PACTCHUI.

Tema 4. Coof1ecTBa U IKOJTOTHYECKHE CHCTEMBI.

CoobmiectB0 opranu3MoB — OuoneHo3. CTpyKTypsl OMOLIEHO3a: BHAOBAsl, NPOCTPAHCTBEHHAs, TpodHuUecKas
(rmmmreBas ). Bugpl-noMmuHaHTEL. CBSA3HM B OHOIICHO3E.

Okojoruueckue cuctembl (dkocucTembl). [loHsTHe 00 »3kocucTeMe W OuoreoreHo3e. DyHKIMOHAIBHBIC
KOMITOHEHTBl 3KOCHUCTEMBI: TPOAYIEHTbI, KOHCYMEHTHI, peAyleHTbl. KpyroBopor BemecTB M TOTOK HHEPrHH B
skocucteMe. Tpodudeckue (MUIIEBble) ypoBHH 3KocucTeMbl. [lumieBple menmu u cetd. OCHOBHBIE TTOKa3aTeld
AKOCHCTEMBI: Oromacca, MPOIYKIHs. ODKOJIOTHYECKHE MHUPaMUIbL: TMPOIYKIMH, YUCIEHHOCTH, Onomacchl. CBOHCTBa
9KOCUCTEM: YCTOHYHNBOCTh, CAMOPETYJISINS, pazButue. CyKieccusl.

[IpupoaHbIe SKOCHCTEMBI. DKOCUCTEMEBI 03€p U PeK. DKOCHCTEMA XBOWHOTO HITH MIUPOKOIUCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE SKOCUCTEMBI. ATPO3IKOCUCTEMEI. Y pO03KocucTeMbl. bronormueckoe U X03HCTBEHHOE 3HAUYECHUE
arpodKOCUCTEM B yPOOIKOCHCTEM.

buopasnoobpaszue kak ¢pakTop yCTOWIHBOCTH 3KocucTeM. CoxpaHeHne OHOIOTHYECKOTo pa3Hoo0pasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB u cTpykrypa Omocdepsl. JKuBoe BEIIECTBO M €ro
¢ynakumu. OcobeHHocTH Onochepbl Kak mI0OANbHOW JKOCHCTEMBI. J[MHaMu4eckoe paBHOBECHE M OOpaTHas CBS3b B
ouocoepe.

KpyroBopoTs! BemiecTB 1 OMOTEOXMMHYECKHE IHKIIBI 3JEMEHTOB (yriiepoja, a3oTa). 30HaJIbHOCTH OHOCHEpHI.
OcHOBHBIE OMOMBI CYIIIH.

YenoreuecTBo B Ouochepe 3emim. AHTPOIOreHHbIE HM3MEHEHUs B Ouocepe. ['moOanbHBIE 3KOJOTHUECKUC
poOIeMBbl.

CocymiectBoBanne npupoasl u dyenoBedecTBa. CoxpaHeHHe OMOpa3HOOOpaszusi Kak OCHOBA YCTOHMUMBOCTH
ouocdepsl. OcHOBa PAIMOHAILHOTO YIIPABIEHUS IPUPOJIHBIMU PECYpPCaMU M UX UCTIONIb30BaHue. JlocTmkeHus Onojaorun
M OXpaHa IIpUpPOIEI.

JdeMoHcTpanmnu:

[Moptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumpt 1 cxeMmul: «[lumesbie menm», «bHOEHO3: cocTaB M CTpyKTypay, «lIpupomnsie coobmecTBay, «llemn
nuTaHus», «OKojormyeckas nupamuga», «buocdepa u uenmoBek», «IKOCHUCTEMa MIMPOKOIUCTBEHHOTO JiEcay,
«3JKocucTeMa XBOWHOTO Jecay, «buomeno3 Bogoémay», «Arporenos3», «lIlpuMepHbie aHTPOIIOTEHHBIE BO3ACHCTBHS Ha
pupony», «BakHelIe NCTOYHNKA 3arpsi3HEHNs BO3AyXa M TPYHTOBBIX BOa», «[louBa — BakHEWIIast COCTaBIISIOIMIAS
ouocdepe», «DaxkToppl aAerpajanuu 1mouB», «llapHUKOBBIH dPdekT», «DaKTOphl PanNOAKTUBHOTO 3arpsi3HEHUS



ounochepo», «O0mas crpykrypa ouocheps», «Pacmpoctpanenue u3Hu B Onocdepe», «O30HOBBIN 3kpaH OHochepsl»,
«Kpyrosopor yriepona B 6uocdepe», «kKpyroBopoT a3ota B Ipupoie».

O0opynoBaHue: Moemb-ammInKanus «Tunudaple  OMOILEHO3BD», TepOapuii «PacTtuTenbHbIe COOOIIECTBAY,
kosuteknnu «buorieHo3», «BpenuTenu BaXHEWITHX CETbCKOXO03SMCTBEHHBIX KYIbTYpP», TepOapiy U KOJUIEKIINH PaCTeHUIH
U SKMBOTHBIX, NPHUHAJICKAIME K pPa3HbIM SKOJOTMYECKUM TIpyIlmnaM OJHOro BuAa, KpacHas kHura Poccuiickoit
Ddenepanuu, N1300pKEHUS OXPAHSIEMBIX BHJIOB PACTCHUMN U )KUBOTHBIX.

[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOTPAMMBI 110 BUOJIOTUN HA BA3OBOM YPOBHE
CPEAHEI'O OBUIEI'O OBPA3OBAHUA

Cormacio ®I'OC COO, ycranaBnuBarTCs TpeOOBaHUS K pe3ysbTaTaM OCBOCHHs OOy4arolMMHCS HpOrpaMm
cpeaHero oouiero 00pa3oBaHus: JINYHOCTHBIM, METAIIPEAMETHBIM 1 IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType TMYHOCTHBIX pe3ylbTaTOB OCBOEHUS IpeameTa «brosorusy» BeIACNEHBI CIEAYIONUNE COCTaBIISIIONINE:
OCO3HaHHE OOYYaIOUIMMHUCS POCCHUICKOH TIpaXIaHCKOH HIEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTU U CaMOOIIPEICIICHUIO, HATUYNE MOTUBALMK K OOY4YEHHIO OMOJIOTWH, LeJICHAIIPABICHHOE Pa3BUTHE
BHYTPEHHHX YyOCKIEHWH JHYHOCTH HA OCHOBE KIIOUEBBIX LEHHOCTEH M MCTOPUYECKHX TPAAULMHA Pa3BUTHA
OMOJIOTHYECKOTO 3HaHUs, TOTOBHOCTh W CHOCOOHOCTH OOYYalOMIMXCS PYKOBOJCTBOBATHCS B CBOCH JESTEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, IPUCYLIMMHU CUCTEME OMOIOTHYECKOr0 00pa30BaHMsl, HATUIHE SKOJIOTHYECKOTO
MIPaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTh LIETIN U CTPOUTD KU3HEHHBIC IIJIaHBL.

JInuHOCTHBIE PE3YIbTAaThl OCBOCHUA NIPECAMETA «buonorus JOCTUI'alOTCA B €IUHCTBEC yqe6H0171 M BOCIIUTATEIIHLHOMN
ACATCIIBHOCTH B COOTBCTCTBUU C TpaJUIIMOHHBLIMHA pOCCHﬁCKHMH COIMOKYJIbTYPHBIMH, UCTOPUUCCKUMHU U IOYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMH, IPUHATHIMU B OOLIECTBE MIPAaBUIAMU U HOPMaMH MOBEACHUS U CIOCOOCTBYIOT MpoOLIECcaM
CaMOITO3HaHMsI, CAMOBOCIIUTAHUS M CAMOPA3BUTHS, PA3BUTHS BHYTPEHHEN MO3UIH IMYHOCTH, TATPUOTU3MA, YBAXKEHUS K
3aKOHY M TPaBOMOPSAKY, YENOBEKY TpyJa M CTaplIeMy ITOKOJCHHUIO, B3AUMHOTO YBAXKEHHs, OCPEKHOTO OTHOIICHHS K
KYJbTYpPHOMY HacCJICAUIO U TPaJuUUsIM MHOTOHAMOHAIBHOIO Hapoaa Poccuiickoil denepanuu, npupoae U OKpyKarouei
cpene.

JImuHOCTHBIE pPE3YIbTaThl OCBOCHUA yqe6Hor0 npeamMeTa «buonorus OOJDKHBI OTpaXXaTb T'OTOBHOCTb M
CIOCOOHOCTh OOYYaIOIIMXCs PYKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH NO3HIMEH JHYHOCTH, CHUCTEMOU
LEHHOCTHBIX OpPUEHTALMH, MMO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIIMX TPAAULUOHHBIM LEHHOCTAM
POCCHIICKOTO OOIIECTBA, PACHIMPEHUE KU3HEHHOTO OMbITa M ONbBITA JEATSIBHOCTH B MPOIIECCE peau3allid OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCIIUTATEIILHOMN JACATCIIBHOCTHU, B TOM YHCJIC B 4aCTHU:

1)rpamaaHcKoro BOCOMTAHMS:

c(OpPMHUPOBAHHOCTD I'PA’KAAHCKON NMO3UIINH 00yHarOIerocs Kak akTHBHOTO U OTBETCTBEHHOT'O WIEHA POCCHICKOTO
o011€ecTBa;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX NTPaB M 00A3aHHOCTEH, YBaXKEHUE 3aKOHA U PABOIOPSIIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOW IESTEIBHOCTH MPU CO3AaHUHM YUEOHBIX NMPOEKTOB, PELICHUH YUEOHBIX U
TIO3HABATCJIBHBIX 3a/1a4, BBITIOJIHCHUHA OHOIOTMYECKUX OKCIICEPUMEHTOB;

CIOCOOHOCTD OMPEAENATH COOCTBEHHYIO MO3UIIUIO TI0 OTHOILICHHUIO K SBJICHHSIM COBPEMEHHOH KH3HU U OOBICHSITH
eé;

YMCHHUE YUUTBIBATH B CBOHX l];el‘/'ICTBI/IﬂX HCO6XOZII/IMOCTB KOHCTPYKTHBHOI'O B3aI/IMO)IeI‘/'ICTBI/I$[ .]'IIOJ];GI‘/‘I C pasHbIMU
y6e)K,ZleHI/I$IMI/I, KYJIbTYPHBIMU HEHHOCTAMU U COLIUAJTIBHBIM ITOJIOKCHUEM;

TOTOBHOCTH K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOTO BBINONHEHHS Y4YeOHBIX, MO3HABaTENbHBIX U
HCCIIEI0BATENbCKUX 33/1a4, YBKUTEIHLHOTO OTHOLICHUS] K MHEHHIO ONIIOHEHTOB NMPH OOCYKICHUH CIOPHBIX BOIIPOCOB
OHMOJIOTHYECKOTO COICPIKAHHUS;

TOTOBHOCTB K TYMaHUTApHOM U BOJIOHTEPCKOM IEATENBHOCTH;

2) NaTpHOTHYECKOr0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh POCCHHCKOW TPaKIAHCKOW WICHTHYHOCTH, MATPUOTH3MA, YBKEHHS K CBOEMY Hapojy,
YyBCTBA OTBETCTBEHHOCTH Iepesi PojMHOM, TOpAOCTH 3a CBOM Kpaii, cCBOI0 PoauHy, CBOM S3bIK U KYJBTYPY, POIUIOE U
HacToAIIee MHOTOHALIMOHATIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOUIEHWE K MPHUPOJHOMY HACIEAMIO M MaMITHHUKAM INPHUPOABI, NOCTIKEHUsM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIOCOOHOCTD OLICHWBATh BKJIAJ POCCHICKHUX YYEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHH, TOHUMAHUS 3HAUCHUS
OMOJIOTHH B IO3HAHUH 3aKOHOB IIPUPOJIBI, B )KU3HU YEIOBEKAa U COBPEMEHHOTO 00IIIeCTBa;

uzeiHas yoexx1EHHOCTb, TOTOBHOCTD K CIIyEHHUIO U 3amure OTedecTBa, OTBETCTBEHHOCTD 3a €ro Cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIINTAHUS

OCO3HAHUE JTyXOBHBIX LIECHHOCTEH POCCUICKOTO HAPOIa;

c(OpMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMUS, 3THYECKOTO TIOBEICHNS;
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CIIOCOOHOCTh OIIGHWBAaTh CHTYallMI0 W TIPUHUMATh OCO3HAaHHBIC pEIICHHSA, OPHEHTHUPYSACh HAa MOPAIBHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAaHUE JTMYHOTO BKJIaJa B IOCTPOCHUE YCTOWYMBOTO OYIYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POIHUTEISM, CO3/TaHUI0 CEMBH Ha OCHOBE OCO3HAHHOTO MPUHSTHS IIEHHOCTEH
CEMEHOM KM3HU B COOTBETCTBUU C TpaAulIMAMH Hapo10B Poccuu;

4) 3cTeTHYECKOT0 BOCITUTAHMSI:

JCTETUUECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIOPTA,
TpyZa, OOIIECTBEHHBIX OTHOIIICHHUH;

MMOHMMaHHWE MOIOHAIBHOTO BO3IEHCTBHS KUBOI MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDAKECHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSIBISITH KAadueCTBA TBOPUECKOM
JTUIHOCTH,

5) ¢pusuyeckoro BocnuTaHusl, POPMHUPOBAHUS KYJIbTYPbI 310POBbS U IMOIUOHAIBLHOTO 0JIATONOJIYYHUS:

MOHUMaHWE W peaju3alusl 37J0poBoro u Oe3omacHoro oOpas3a >KU3HH (3I0pOBOE THTaHHE, COOJIIOJCHUE
TUTMEHUYECKUX TPABWI U HOpM, COATaHCUPOBAHHBIA PEKUM 3aHATHI U OT/ABIXA, pEryJsipHas (pU3NYecKas akKTUBHOCTB),
0epeXKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIIEHHUSI K COOCTBEHHOMY (DM3HYECKOMY H IICUXHYECKOMY 310POBEIO;

IMOHMMAHUEC NCHHOCTU MpaBHUJI HWHAWBUAYAJIBHOI'O MW KOJUICKTUBHOI'O 6C3OHaCHOFO MOBCACHUA B CUTyalUsIX,
YTPOXKAIOIMIMX 370POBbIO U )KU3HH JIIOJICH;

OCO3HAHUE MOCIIEJCTBUIA U HETPUATHSI BPEAHBIX MTPUBBIYEK (YIIOTPEOICHUS allKOTOJIsl, HAPKOTHUKOB, KYPEHHS);

6) TPy10BOI0 BOCIIMTAHMSA

TOTOBHOCTB K TPY/ly, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYAOII00HE;

TOTOBHOCTh K aKTHBHOH JESATENFHOCTH TEXHOJIOTHYECKOM W COIUAIbHOW HaNpaBICHHOCTH, CIIOCOOHOCTh
WHUIINAPOBATh, TUIAHUPOBAThH M CAMOCTOSITENIFHO BEITIONHSTH TAKYIO ICATEIbHOCTD;

WHTEpEC K Pa3u4HBIM chepaM MpoPecCHOHAILHON NEesITEeIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOD
Oyayniei mpoheCcCUu U PeaTu30BbIBATH COOCTBCHHBIC JKU3HEHHBIC TUIAHBI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO i CaMOOOPa30BaHUIO HA TIPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0THYeCKOT0 BOCTIMTAHUS:

9KOJIOTHYECKH IeJIeco00pa3sHOe OTHOILIEHWE K TPHPOJE KaK MCTOYHHKY JKHU3HM Ha 3emiie, OCHOBE e&
CYIIECTBOBaHUS;

TIOBBIIIICHHE YPOBHSI SKOJIOTUYECKOW KYJIBTYpHI: MIPHOOPETEHHE OMBITa TIAHUPOBAaHUS TOCTYIKOB M OIEHKH HX
BO3MO>KHBIX TIOCIEICTBUH JIJIs1 OKPYIKAIOIIEH CPEeIbl;

OCO3HaHUE MI00ATFHOTO XapaKTepa SKOIOTUIECKHX MPoOJIeM U MyTel UX pelleHHUs;

CIOCOOHOCTP MCTIONIB30BaTh MPUOOPETaeMbIe MPH N3YUYESHUN OMOJIOTHH 3HAHUS U YMEHHS TIPU PEIICHUHU MPOoOIIeM,
CBA3AaHHBIX C pallMOHAJIbHBIM IPHUPOJOIIOJIE30BaAHUEM (CO6J]IO):[GHI/IC IIpaBUJI MOBEACHUA B IMPUPOAC, HAIPABJICHHBIX Ha
COXpaHECHHE PABHOBECHS B 9KOCHCTEMAX, OXPaHy BHJIOB, DKOCUCTEM, OHOChEpHI);

AKTUBHOE HEMpPUATHE NEHCTBHH, MPUHOCSIINX BPEA OKPYXKAIOIIEH NMPUPOIHON cpeie, yMEHHE IPOTHO3HPOBATH
HEOIIaronmpHUATHBIE SKOJIOTUIECKHE MTOCIIEICTBUS IPEIPUHUMAEMBIX JeHCTBUN U MPEIOTBPAIIATh HX;

HaJIn4ue Pa3sBUTOroO 9KOJIOT'HYECKOI'0 MBIIIJICHUS, 9KOJIOTUYECKOM KYJIBbTYPBbI, OIlbITa JACATCIIBHOCTHU
SKOJIOTHYECKOW HANpaBICHHOCTH, YMEHHS pPYKOBOACTBOBAaThCS WMH B II03HABAaTENbHON, KOMMYHHUKATHBHOW U
COLIMAIbHOMN MPaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTHUYECKOM JIEATEILHOCTH KOJIOTHIECKOI HAIIPaBIEHHOCTH;

8) neHHOCTH HAYYHOTO MO3HAHUSL:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKu H
OOIIECTBEHHOW NPAaKTUKH, OCHOBAaHHOTO HA JAUAJIOTe KYJIbTYp, CIIOCOOCTBYIOLIETO OCO3HAaHMIO CBOETO MecTa B
IOJINKYJIETYPHOM MHDE;

COBCPIICHCTBOBAHUEC SI3BIKOBOM M YHMTATEJILCKOM KYyJIBTYpPbl KaK CpE€ICTBa BSaHMOHeﬁCTBHH MEXAYy JIIOAbMHU U
MTO3HAHMS MUPA;

MMOHMMAaHUE CHEIU(PUKN OMOJIOTHH KaK HAayKH, OCO3HAHUS €€ poiu B ()OPMUPOBAHUM PANMOHATHLHOTO HAYYHOTO
MBINUJICHUA, CO3MaHWU HEJIOCTHOI'O IMPEACTaBICHUA 00 OKpYyXaroumemM MHPE KaK O €OAWHCTBE IIPHUPOJbI, YCIOBECKa N
o01ecTBa, B IO3HAHWUY MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIISHUH ITPOOJIEM COXpaHEHUS PUPOJTHOTO PAaBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTUU I COBPEMEHHOW IIMBUIU3AIUH: 00ECIIeUeHUs] HOBOTO YPOBHS Pa3BUTHS
MEJIMIUHBI, CO3J]aHWE TMEPCIEKTUBHBIX OHOTEXHOJOTHH, CIOCOOHBIX pemarbh pPecypcHble TPOOJIEMbl Pa3BUTHS
YCJI0BCUYECCTBA, ITOMCKA HYTefI BbIXOJa H3 rJI00AIBHBIX  DKOIOTHYECKUX HpO6HeM n obecreueHus nepexoa K
YCTOHYMBOMY Pa3BUTHIO, PAIMOHAILHOMY HCIOJIB30BAHHUIO MTPUPOTHBIX PECYPCOB U (hOPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTH B MONYUYEHUN OMOJIOTHYECKUX 3HAHHUM B IENSIX MOBBIIICHHUS 00IIEH KyIbTyphl, €CTECTBEHHO-
HAayYHOW TPAMOTHOCTH, KaK COCTaBHOW YacTH (DYHKIMOHAIBHOH TPaMOTHOCTH OOyYaromuxcs, (OpMHUPYEeMOH Mpu
M3y4eHUU OUOJIOTHHY;

MMOHMMaHWe CYIIHOCTH METOJIOB IMO3HAHUS, NCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJIB30BaTh
MoJTyJaeMbIe 3HAHUS I aHAu3a W OOBSICHEHUS SIBICHUN OKPYXKAIOMIET0 MUpPa M MPOUCXOASIINX B HEM H3MCHCHUM,
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YMEHHUE ICJIaTh 000CHOBaHHEIC 3aKIFOUCHUS Ha OCHOBE HAay4YHBIX (1)aKTOB U UMCIOIINXCA AAaHHBIX C LECJIBIO IMOJTYYCHUA
OOCTOBEPHBIX BEIBOJIOB,

CIIOCOOHOCTh CaMOCTOSITENILHO HCIOJIB30BaTh OHOJIOTHYECKHE 3HAHUS AJI1 pCHICHUSA HpO6HCM B PCaJIbHbIX
JKU3HCHHBIX CUTYyallusX;

OCO3HaHUC LICHHOCTH Haquoﬁ ACATECIIBHOCTH, TOTOBHOCTH OCYIIECTBJIATL NPOCKTHYIO W HCCIICIOBATCIBCKYIO
ACATCIIBHOCTD MHANBUAYAJIBHO U B I'PYIIIC,

FOTOBHOCTH M CIIOCOOHOCTH K HCMIPECPLIBHOMY O6pa3OBaHI/I}O u CaMOO6p330BaHI/I}O, K aKTUBHOMY MOJJYUYCHHUIO
HOBBIX 3HaHHUH 10 OMOJIOTHH B COOTBETCTBHH C KH3HCHHBIMH HOTpC6HOCT$IMI/I.

METANPEIMETHBIE PE3YJIBTATBI

MertamnpeaMeTHble pe3yibTaThl OCBOSHHS Yy4eOHOro mpeamera «bHOJOrHS» BKIIOYAIOT: 3HAYMMBIC IS
(hopMHpOBaHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEXINCIHUIUIMHAPHBIE (MEXIpEAMETHbIE) OOIIeHayYHbIe MOHATHS,
OTpaKaroIllKe LeIOCTHOCTh HAYyYHOW KapTHUHBI MHUPa U CHENU(UKY METOAOB MO3HAHUS, UCIIONb3YEMbBIX B €CTECTBEHHBIX
HayKkax (BeLIecTBO, SHEPTHs, SABJICHUE, IPOIIECC, CHCTEMa, HAYYHBIH (aKT, MPUHIUIL, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, MCCIEIOBAaHHE, HAOIMIOACHUE, HM3MEPEHUE, 3KCIEPUMEHT M APYIHX), YHHMBEpCaJbHbIC Y4YeOHbIE ACHCTBUS
(mo3HaBaTenbHbIE, KOMMYHHUKATHBHBIC, pPETYIATHBHBEIE), obecreunBapomuye (QopMmupoBanne  (yHKIHMOHAIBHOW
TPAaMOTHOCTH ¥ COLMAIBHONH KOMIETEHIHMH OOydYalomuXcs, CIocOOHOCTh OOYyYaroIIUXCsl HMCHOJIb30BaTh OCBOCHHEIC
MCKIUCHUITIMHAPHBIC, MHPOBO33PCHUCCKUC 3HAHUA W YHHBCPCAJILHBIC y‘Ie6HI>IC ):[CﬁCTBHH B TNO3HaBaTeJIbHOU U
COLIMAJIBHOM IPAaKTHKE.

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHUS MIPOTPaMMBI CPEAHEro 001Iero 00pa3oBaHusl TOJKHBI OTPaXKaTh:

OsaageHue yHNBEpPCAJIBLHBIMU Y4eOHBIMYU MO03HABATENLHBIMH AeICTBUMU:

1)0a3oBble JlorMyecKue J1eiicTBUSA:

CaMOCTOSITEIBHO (POPMYIMPOBATE U aKTYAIN3UPOBATh IPOOJIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCIIOJIBb30BaTh IIpU OCBOCHHU 3HAaHUM HpI/IéMBI JJOTMYECKOI'0 MBIIIJICHUA (aHaﬂma, CHUHTC3a, CpaBHCHUA,
KJIacCHU(HUKAIIK, 00OOIIEeHHUs), PaCKPhIBaTh CMBICI OHMOJOTUYECKHX TMOHITHH (BBIIEIATh MX XapaKTepHBIE MPHU3HAKH,
YCTaHaBJIUBATh CBA3U C APYTUMHU HOHATHAMHN);

OMpeACIATL LCIIU ACATCIBLHOCTH, 3aJaBasd IMapaMCETPbl U KPUTECPUU HUX AOCTUWIKCHUA, COOTHOCHUTL PE3YJIbTAThI
JCATCIBHOCTH C IIOCTABJICHHBIMU LCIISIMHU,

HCHOJB30BaTh OMOJIOTHYECKUE TOHATHS U1 00bACHEHNS (HaKTOB U SABJICHUH KUBON IPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUA (I/IHIlyKTI/IBHI)Ie, JACAYKTHUBHBIC, T10 aHaJ'IOFI/II/I), BbIABJIIATE 3aKOHOMEPHOCTH U
MMPOTHUBOPCYUA B paCCMaTPUBACMBIX SABJICHUSAX, q)OpMy.HHpOBaTb BBIBOJIBI M 3aKJIFOUYCHHUS,

MPUMEHSTh CXEMHO-MOAEbHBIE CPEACTBA ISl IPEACTABICHHUS CYILIECTBEHHBIX CBS3€H W OTHOLICHUH B U3y4aeMbIX
OMOJIOTHUECKUX OOBEKTaX, a TaKKe IMPOTHBOPEUYMH Pa3HOrO pojJa, BBIABICHHBIX B Pa3IMYHBIX HH()OPMAIIMOHHBIX
UCTOYHUKAX;

pa3pabaThiBaTh IIAH PEIICHUS MPOOJeMbl ¢ yY4ETOM aHaIM3a MMEIOUIUXCS MaTepUabHBIX U HEMaTePHUAIbHBIX
pecypcos;

BHOCUTb KOPPEKTUBBI B JACATCIIBHOCTH, OLCHUBATHL COOTBCTCTBUC PECIYJILTATOB ULECIAM, OLCHUBATH PHUCKU
MOCJIEICTBUHN IEATCILHOCTH;

KOOPAWHHUPOBAaTh W BBIIOJHATH pabOTy B YCIOBHSX pPEaJbHOrO0, BHUPTYAJIbHOTO M KOMOMHHPOBAHHOIO
B3aUMOJICHCTBUS;

Ppa3BHUBATh KPEATUBHOC MBIIIIJICHUE ITPHU PEIICHUHU JKU3HCHHBIX HpO6.]'IeM.

2)0a30Bble UcCaeA0BaTeIbLCKHE IelCTBUS:

BJIaJIeTh HAaBbIKAMM Y4eOHO-HCCIIEAOBATEIbCKON M MPOEKTHON AEATENIbHOCTH, HaBBIKAMU pa3pelieHus] mpoliiem,
CIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOATCIIbHOMY ITIOMCKY METOJ0B PCUICHHA IMNPAKTUYCCKUX 3aday, NPUMEHCHUIO
Pa3IMYHBIX METOAOB ITO3HAHMA,;

UCTIONB30BaTh pa3jIMiHble BUABI JIESATEIBHOCTH IO TIONYYEHHIO HOBOTO 3HAHHUS, €ro HHTEpIpeTaluy,
Hpe06pa3OBaHm0 " IMMPUMCHCHUIO B yqe6HI)IX CUTyalusiaXx, B TOM YHCJIC IIPU CO3TaHNN yT-Ie6HI)IX 1 CONUAJIBHBIX ITPOCKTOB,

q)OpMI/IpOBaTI) Hay‘lHBIfI THUII MBIIUJICHUA, BJIAACTh Hay‘-IHOfI TepMHHOHOFHeﬁ, KIIFOUCBBIMU TIOHATHAMU U
METO/aMU;

CTaBUTH U (OPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeNbHON EATEIBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBIABIIATE TNPUYMHHO-CIICACTBCHHBIC CBA3M W aAKTyaJIU3UPOBATH 3aJady, BBIJABHUIaTb T'UIIOTE3Y eé peUICHUs,
HaXOJIUTb apTyMEHTHI JUIs I0Ka3aTeIbCTBA CBOMX YTBEPKICHHM, 3a1aBaTh NapaMeTPbl U KPUTEPUH PEILICHHS;

aHaJIM3UPOBAThH MOJyYCHHBIC B XOAE PELICHUs 3afadl Pe3yJIbTaTbl, KpUTUUECKH OLIEHUBATH MX JOCTOBEPHOCTH,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIIN ONBIT;

OCYILECTBIIATD IeJICHAIIPAaBICHHBIN TIOUCK MIEPEHOCA CPEICTB U CIIOCOO0B IEHCTBUS B MPOPECCUOHANBHYIO CPEAY;

YMETb IIEPEHOCUTD 3HAHUS B [I03HABATEIIBHYIO U MIPAKTUYIECKYIO 00J1aCTU KU3HEAEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;
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BBIBUTATh HOBBIE HWJEH, MpeqIaraTb OPUTHHAIBHBIE MOIXOABI M pEIIeHHs, CTaBUTh NPOOJIEeMBI W 3aJaqH,
JOITYCKAIOIINE aTbTePHATUBHBIE PEIICHUS.

3) paGora ¢ uHpopmanueii:

OPHUEHTHPOBATHCA B PA3IMYHBIX HMCTOYHWKAX WHpopMamuu (TEKCTe y4eOHOTO MOCOOWs, HaydHO-TIOMYJISIPHOM
JTUTepaType, OMOIOTHYECKNX CIIOBApSAX W CIIPAaBOYHHKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTEpHETE), aHaTN3NPOBaTh
WHPOPMALIMIO Ppa3IU4YHBIX BUAOB H (OpM TpencTaBiCHHs, KPUTHUYECKH OLEHHWBAaTh €€ JOCTOBEPHOCTh H
HETMPOTUBOPEYUBOCTD;

(hopMyTpOBaTH 3aPOCHl ¥ MPUMEHATH Pa3INYHbIe METOMBI MIPH IMTOUCKE U 0TOOpe Onomorndeckoi nH(pOpMAaIiH,
HE0OXOMMOH /7S BBITTOJTHEHHS YIeOHBIX 3a/1a4;

MpHOOpETaTh OMBIT HCIIONB30BaHUS HMH(DOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH, COBEPIICHCTBOBAThH
KyJbTYpY aKTHBHOTO UCTIOIH30BAHUS PA3IHIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETTFHO BBIOMPATh ONTUMAIBHYIO (OPMY TIpEACTaBIeHUS Ownoiorndeckoi HWHPOpManuu (CXeMsl,
rpaduku, AUarpaMMsbl, TaOJIUIIBI, PUCYHKH U IPYTOC);

WCTIONB30BaTh HAay4YHBIM S3BIK B KadecTBE CpeAcTBa MpH pabore ¢ Ouonmormueckod MHPOpMamen: NpUMEHSTh
XUMHAYecKre, (u3uueckne W MaTeMaTWdecKue 3HaKM W CHMBOJBI, (hopMynbl, ab0peBmarypy, HOMEHKIATYpY,
WCTIONB30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISIIHOCTH;

BJIaACTH HaBBIKAMU PACIIO3HABAHUA U 3alIUThL I/IH(bOpMaHI/II/I, HH(bOpMaHHOHHOﬁ 0€30MacCHOCTH JIMYHOCTH.

OBiaieHUe YHUBEPCAIBHBIMU KOMMYHHKATHUBHBIMY JIECTBUSIMU:

1)o61menue:

OCYIICCTBIATE KOMMYHHUKAllUKM BO BCCX C(bepax JKU3HHU, AKTHUBHO Y4Y4aCTBOBATh B AUAJIOIC WM JUCKYCCHUHU I10
CyIIecTBy OOCYyKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3BIBATh CYKICHHUS OTHOCHUTEIEHO BBITIONHEHHS
mpenjaraeMol 3aJadi, Y4YUTHIBATh WHTEPEChl M COTJIACOBAHHOCTh MO3MIMKA JAPYTHMX YYaCTHUKOB THAIIOTA FITH
JUCKYCCHUN);

pacmo3HaBaTh HeBepOajbHBIE CpeAcTBa OOIICHUS, MMOHMMATh 3HAYCHWE COLHMAJIBHBIX 3HAKOB, IMPEIIOCHIIOK
BO3HUKHOBEHUS KOH(DITUKTHBIX CUTYallU, YMETh CMATYATh KOH(PIIMKTHI U BECTH IIEPETOBOPHI;

BJIaJIETh Pa3IMYHBIMU clloco0aMK OOIIEHHUSI U B3aMMOJICHCTBUS, TOHUMAaTh HAMEPEHHsI IPYTUX JIIOJICH, POSIBISTD
YBaXXUTEIBHOE OTHOLICHUE K COOECETHIKY M B KOPPEKTHOU (popme GOpMYIMPOBATH CBOU BO3PAKEHHUS,;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOYKY 3PEHUS C UCIOIB30BAHUEM S3BIKOBBIX CPEICTB.

2)coBMeCTHAs 1eATEIbLHOCTD:

MMOHMMATh W UCIOJIH30BATh IPEUMYIIECTBA KOMAHIHOW U MHAMBUIYyaJIbHOW pabOThl IPU PEIICHUH OUOJIOTHYESCKOM
po0JIeMbl, 0OOCHOBHIBATh HEOOXOJAMMOCTh MPUMEHEHHS TPYIIOBBIX (OPM B3aWMOJIEHCTBHUS TPU PEIICHUH y4eOHOI
3aJ1a4w;

BBIOMpATh TEMATUKY M METOJABI COBMECTHBIX JIEHCTBHM C y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEW KaXkJIOTO
4ieHa KOJUIEKTHBA;

MIPUHUMATH L€ COBMECTHOW NEATEIBHOCTH, OPraHU30BBIBATH W KOOPIUHUPOBATH JEHCTBHS 1O €€ TOCTIKEHHIO:
COCTaBJIATh IUIAH JNEHCTBUM, PACIpeNeNaTh PO ¢ y4€TOM MHEHHH YYaCTHUKOB, 00CYKIaTh Pe3yibTaThl COBMECTHOM
paboTHI;

OIIEHMBATh KAa4eCTBO CBOETO BKIIAJa W KaXKJIOTO YYaCTHHKA KOMaHABI B OOIIMH pe3yibTaT Mo pa3paboTaHHBIM
KpUTEPHUSIM;

npeajaratb HOBBIC IMTPOCKTHI, OICHUBATDL UJICU C IMO3UIIUHY HOBU3HBI, OPUTMHAJIBHOCTH, HpaKTH‘-IeCKOﬁ 3HAYMMOCTH,

OCYIIECTBJIATE IMO3UTUBHOC CTPATCTUYCCKOC IIOBCACHHWE B Pa3JIMYHBIX CUTyalUAX, IIPOSABIATH TBOPUECTBO U
BOOOpaKeHHUE, OBITH MHUIIUATUBHBIM.

OByajieHUe YHUBEPCAJIBLHBIMHU PETYJISITHBHBIMY €HCTBUSMM:

1)camoopranuszanms:

WCIIONIb30BaTh OMOJIOTHYECKUE 3HAHUS JUIS BBISBICHUS MPOOJIEM M WX PEIISHUS B JKU3HEHHBIX U YYEOHBIX
CUTYaIUSIX;

BI)IGI/IpaTB Ha OCHOBE OMOJIOTMYECKHNX 3HAHUU ICJIEBBIC U CMBICJIOBBIC YCTAHOBKH B CBOMX HeﬁCTBHHX " IIOCTYIIKax
M0 OTHOLICHHUIO K )KUBOW PUPOJIE, CBOEMY 30POBBIO U 3/I0POBBIO OKPY KAIOIINX;

CaMOCTOSITETIbHO ~ OCYIIECTBIISATh  IMO3HABATEIBHYIO  JIEATEIILHOCTh, BBISBIATH  MPOOJIEMBI, CTaBUTh H
($hopMyTUpOBaTh COOCTBEHHBIC 33/1a4K B 00Pa30BaTEIbHOM IEATSIIbHOCTH U JKU3HEHHBIX CUTYaIIHsX;

CaMOCTOSITEIIbHO COCTABIATH IJIAH pEIIeHUs TMPOoOJeMbl € YYETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO>KHOCTEH U MPpeANOYTCHU;

JaBaTh OI[EHKY HOBBIM CHUTYAIlHsM;

pacmupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX IPEIIOYTCHUN;

JIeJIaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTh 32 PEIIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

Croco0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHHUIO IIUPOKOH SPYIUIIMHM B Pa3HBIX OONACTAX 3HAHWNA, TOCTOSHHO
MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBCHB.

2)CaMOKOHTPOJIb:
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JlaBaTh OICHKY HOBBIM CHTYaIlUsIM, BHOCHTh KOPPEKTHBEI B JICATEIHLHOCTD, OIICHUBATH COOTBETCTBUE PE3YJILTATOB
TEJISIM;

BIIJICTh HABBIKAMHU IMO3HABATECIHHOU PEQIIEKCHH KaK OCO3HAHUS COBEPIIACMBIX JCUCTBUH U MBICIUTEIBHBIX
MPOIIECCOB, UX PE3YJLTATOB U OCHOBAaHU, UCIIOJIL30BATh MPUEMBI pe(IICKCUH UIs OLICHKU CUTYAIMH, BHIOOPa BEPHOTO
peICHHS;

YMETb OIICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIDKECHUIO;

MPUHUMATH MOTUBBI U QPTYMEHTBI APYTUX MPYU aHAIHU3E PE3yJIbTaTOB ACSITCIHHOCTH,

3)npunsTHE ceds U APYrux:

MPUHUMATE ce0s1, MOHUMAst CBOU HEJJOCTATKU M JOCTOWHCTBA;

MPUHUMATH MOTUBBI U @PTYMEHTBI APYTUX NP aHAIHU3E PE3yJIbTaTOB ACSITCIHLHOCTH;

MPU3HABATh CBOE MPABO W MPABO JPYTHX HA OIINOKH;

pa3BUBATh CIIOCOOHOCTh TOHMMAThH MUP C TIO3UIIHH JIPYTOTO YEIIOBEKA.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmerHsie pe3ympTaThl ocBoeHHs mporpaMmbl COO mo Ouonormu Ha 0a30BOM YpOBHE BKIIOYAIOT
crieruduyeckre s yaeOHoro mpeamera «buonorus» HaydHble 3HAHUS, YMEHHS U CIIOCOOBI JEWCTBUII 10 OCBOGHHIO,
WHTEPIPETAUN U PEe0oOpa30BaHUIO 3HAHWM, BUJIBI JCATEILHOCTH T10 MOJyYSHHIO HOBOTO 3HAHUS M IPUMEHEHUIO 3HAHUN
B Pa3NIMYHBIX YYEOHBIX CUTYallUsIX, a TAKKE B peasbHBIX KHU3HEHHBIX CUTYAIMsIX, CBA3aHHBIX ¢ Ononorueld. B mporpamme
IpeIMETHBIC PE3YJIBTATHI MIPECTaBICHBI IO TOJ[aM 00y4YeHUSL.

[IpenMeTHBIE pe3ybTaThl OCBOCHUS YueOHOTO0 MpenMeTa «buonorusy ¢ 10 Kaacce N0HKHBI OTPaXKATh:

c(OPMHUPOBAHHOCTD 3HAHWH O MecTe W POJH OWOJOTMH B CHCTEME HAy4YHOTO 3HAHHUSI €CTCCTBEHHBIX HAYK, B
(OpMUpPOBaHNN COBPEMEHHOI €CTECTBEHHO-HAYYHOW KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHHS, O BKIIAJIC POCCHHUCKIX
U 3apyOe)KHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIMOHAIBHOM TI'PAMOTHOCTH YEJOBEKa JUIS PEIICHHS
KU3HEHHBIX 3a]1ay;

YMEHHE pacKphIBaTh COJACpP)KaHHE OMOIOTHYECKUX TEPMHHOB M MOHSTHIA: JKU3Hb, KJIETKA, OPraHU3M, METa0O0IN3M
(oOMeH BemmecTB W TPEBpAIllEHHWE YHEPTHH), TOMEOCTa3 (CaMOperyssius), YPOBHEBAas OpTaHH3AIlVsl JKUBBIX CHCTEM,
CaMOBOCIIPOM3BeIcHHE (PEPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHUYHUBOCTD, POCT U Pa3BUTHUE;

yMEHUE H3JaraTb OWOJOTHYECKHEe TeOopuH (KJIETOYHAs, XPOMOCOMHAs, MYTAallMOHHAs, IEHTpajbHas JJ0TMa
MOJIeKyJIsIpHOW Ononorun), 3akoHs! (I'. Mennens, T. Moprana, H. 1. BaBunosa) u y4eHus (0 meHTpax MHOT00Opasus u
MPOMCXOXKIEHHS KyJIbTYpHBIX pactenuit H. Y. Basuiosa), onpeensiTh rpaHUIIbI UX TPUMEHUMOCTH K KHBBIM CUCTEMAaM;

yYMEHUE BIIAJIETh METOJaMHU HAay4YHOTO IIO3HAHWS B OHMOJOTHUW: HAONIOJICHWE W OINHCAaHHWE >XHBBIX CHUCTEM,
MPOLIECCOB U SIBJICHUI, OPraHN3aIys 1 MPOBEICHUE OMOJIOTMIECKOTr0 SKCIIEPUMEHTA, BBIIBIDKCHUE THIIOTE3bI, BBISIBICHHE
3aBUCHMOCTH MEX]y UCCIEIyeMbIMU BEJIMYMHAMH, OOBSICHEHHE MOIYYECHHBIX PE3YJIbTaTOB, UCIIOIb30BAaHHBIX HAYYHBIX
TIOHSTHIA, TEOPUHl U 3aKOHOB, YMEHHE JIeNIaTh BHIBOJIBI HA OCHOBAHHH TIOJTYUYEHHBIX PE3yJbTaTOB,;

YMEHHUE BBIIENATh CYIICCTBEHHBbIE NPU3HAKH BHUPYCOB, KJIETOK MPOKAPHOT WU DYKAPHUOT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OpPTraHU3MOB, OCOOCHHOCTH TIIPOIECCOB: OOMEHa BEHIECTB W NPEBpAICHUS YHEPIHUM B KIETKE,
¢doTocuHTE3a, TUIACTUYECKOTO W DJHEPreTUYecKoro oOMeHa, XEMOCHHTEe3a, MHUT03a, MeHo03a, OIUIOI0TBOPEHMS,
Pa3MHOKEHUS], THAWBUIYaJIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOTEHE3);

yYMEHHE NPUMEHATh HOIyYSHHBIE 3HAHUS U1l OOBSICHEHUsS] OMOJIOTMYECKHX MPOLECCOB M SBICHUHN, ISl IPUHSATHS
MPaKTUYECKUX PEIICHUI B MOBCEJAHEBHOM >KM3HH C LENbIO oOecriedeHns: 0€30MacHOCTH CBOETO 310pPOBbS M 310POBbS
OKpYXKaroIuX Jrojied, coONroieHrss HOPM TPaMOTHOTO TOBENEHHS B OKPY)KaIOIIeld MPUPOJHOW cpeje, MOHWMaHHe
HEOOXOIUMOCTH HCIIOJIb30BAHUSl JIOCTM)KEHUH COBpEMEHHOW OWONOrMM M OMOTEXHOJOTMH sl PaluOHAIBHOTO
MPUPOAOIOIB30BAHUS;

YMEHHE pelaTh dJIEMEHTapHbIE TEHETHYECKHE 3aJlaud Ha MOHO- M JHTHOPHUIHOE CKpElIMBaHUE, CIEIICHHOE
HaCJIe/IOBaHNE, COCTaBJISITh CXEMbl MOHOTHOPHIHOTO CKpEIIWBAHHS JJIsi NpEICKa3aHUsl HACIEJOBAHUS IMPH3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBIONHATE NTabopaTopHble W MPaKTUYEeCKUEe padOThl, COONIOAATh MpaBwia Mpu padbore ¢ yuyeOHBIM U
m1abopaTOpHBIM 000PYIOBaHUEM;

yMEHHUE KPUTUYECKH OLIEHUBATh U MHTEPIIPETUPOBATH HHPOPMAIIHIO OHOIOTHYECKOTO COACP)KaHMs, BKIIOUAIOIIYIO
NICEBIOHAyYHbIE 3HAHWA W3 Pa3IMYHBIX MCTOYHHMKOB (CpeicTBa MaccoBOd MH(OpManuM, HayYHO-IIOMYJISIPHBIC
MaTepHabl), STUIECKUE aCTIEKTh COBPEMEHHBIX HCCIICIOBAaHUN B OUOJIOTUH, MEIHUITUHE, OUOTEXHOJIOTHU;

yMEHHUE CO37aBaTh COOCTBEHHBIEC MUCHMEHHBIE M YCTHBIE COOOIIEHHsI, 0000111as OMO0I0rnIecKyro HHPOpMAaIHo 13
HECKOJBKUX UCTOYHHKOB, IPaMOTHO HCIIONIb30BATh MMOHSATUIHBIA anmapat OHOJIOTHH.

[TpenmeTHbIe pe3ynbTaThl OCBOCHHUS yueOHOTo npeamMera «buonorus» 6 11 knacce NOMKHBI OTPaXKaTh:

cOpMHPOBAHHOCTh 3HAHUH O MecTe M POJM OHOJOTHMM B CHCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B
(hopMHPOBaHUH COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MUPa U HAYYHOTO MHUPOBO33PEHUS, O BKIIAE POCCUHCKUX
U 3apyOeKHBIX Y4EHBIX-OMOJOTOB B pa3BUTHE OHONOTHMH, (YHKIMOHAJIBHOM TI'PAaMOTHOCTH YEJOBEKa JUIS PEIICHHS
’KM3HCHHBIX 33/1a4;

13



YMEHHE PacKphIBaTh COAEpKaHUE OMOIOTHYECKUX TEPMHHOB M TIOHATHN: BUJ, MOMYISAIHS, TeHO(OH, SBOTIOLHS,
JBIOKYIIHE CUIbI ((haKTOPhI) SBOJIOLIKH, PUCIIOCOOICHHOCTh OPraHU3MOB, BUI000pa30BaHKE, SKOJIOTHICCKUE (PaKTOPHI,
9KOCHUCTEMa, IPOAYLEHTHl, KOHCYMEHTBI, PEIYLEHTHI, LEeNHW IMHTaHWsA, SKOJOTHYECKas MUpaMuaa, OHOTEOLEHO3,
ouocdepa;

yYMEHHE H3J1arath OWOJOTMYECKHe Teopuu (dBomronuoHHas Teopust Y. JlapBuHA, CHHTETHYECKas TEOpHUs
9BOJIIOINH), 3aKOHBI M 3aKOHOMEpHOCTH (3apozpimeBoro cxonctsa K. M. bapa, uepenoBanust riaBHBIX HalpaBICHUH U
nyteit sBomonu A. H. CeBeprioBa, yuenus o 6uocthepe B. Y. Bepnaackoro), onpeaensiTs rpaHULbl HX TPAMEHUMOCTH K
’KHUBBIM CHCTEMaM;

yYMEHHE BIaJeTh METOAaMH HAy4YHOTO MO3HAHWS B OWOJOTHMH: HAONIONEHHWE W ONMCAHHE MXHUBBIX CHCTEM,
MPOLIECCOB U SIBICHUH, OpraHU3aNys U MPOBEACHNUE OMOIOrMYECKOTO SKCIIEPUMEHTA, BBIIBU)KEHUE THIIOTE3bI, BEISIBICHHE
3aBUCHMOCTH MEXIy MCCIEAyeMbIMH BEIMYMHAMH, OOBSICHEHNE MOJTYYEHHBIX PE3YJIbTaTOB, HCIOIb30BAaHHBIX HAYYHBIX
MOHSTHH, TEOPHI ¥ 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIBI HA OCHOBAHHH TTOJyYEHHBIX PE3YIIbTAaTOB;

YMEHHUE BBIJCIATh CYNIECTBEHHbIC NPU3HAKKM CTPOCHUS OHOJOTMYECKUX OOBEKTOB: BUAOB, MOIMYJSIHH,
MPOAYLEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OMOTEOLEHO30B U JKOCHCTEM, OCOOCHHOCTH MPOLECCOB: HACIEACTBEHHOM
M3MEHYHBOCTH, €CTECTBEHHOTO 0TOOpa, BUA000pa30BaHNUs, IPHCIOCOOICHHOCTH OPTaHU3MOB, JEHCTBHS 3KOJIOTHYECKUX
(akTOpOB Ha OpraHM3MBbI, TIEPEHOCA BEIIECTB W IOTOKAa SHEPTMH B DKOCHUCTEMaX, AHTPOIOTEHHBIX H3MEHEHHH B
HKOCHUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOTC€OXUMHUUECKUX IIMKIIOB B Orocdepe;

yYMEHHE NPUMEHATH MOIyYeHHBIC 3HAHUS U1l OOBSICHEHUsS] OMOJIOTUYECKHX MPOLECCOB M SBICHUHN, ST TPUHSATHS
NPaKTHYECKUX PEIICHUH B IMOBCEIHEBHOW JKU3HH C €TI0 00ECHeYeHUs] 0E30IMacCHOCTH CBOETO 3[0POBBS M 37J0POBbS
OKpYKaroluX Jrojed, coOnroleHns HOPM TPaMOTHOTO TMOBEJEHHS B OKpY)Kalolleld MPUPOAHOW cpele, MOHWMaHHe
HEOOX0IMMOCTH HCIIOJIB30BAHHS TOCTIKCHUH COBPEMEHHOI OMOJIOTHH JUTS PallMOHAIBHOTO MPUPOI0TIOIE30BAHHS;

YMEHHE pelaTh 3JIEMEHTAapHBIC OMOJIOTMYECKHE 3a/laud, COCTABIISATH CXEMBI TEPEHOCAa BEUIECTB M DHEPIHU B
IKocHucTeMax (LenH MUTaHus);

yYMEHHUE BBITIOJHATH J1a00OpaTOpHbIE M MpPaKTHUECKUe paboThI, coOIronaTh MpaBwia NMpu padoTe ¢ y4eOHBIM U
mabopaTOpHEIM 000PYIOBAHHIEM;

yMEHHUE KPUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATh HHPOPMAIIUIO OMOIOTHYECKOTO COJeP KaHus, BKIIOUAIOIIYIO
TICEBIOHAyYHbIE 3HAHHWS W3 pas3IMYHBIX MCTOYHHKOB (CpelcTBa MaccoBOod WH(OpMaNyH, HAYYHO-TIOMYJISPHBIC
MaTepuaibl), paCCMAaTPUBATh TII00ATBHBIC HKOJIOTUYECKHE MPOOIeMBl COBPEMEHHOCTH, (DOPMHUPOBATH IO OTHOIICHUIO K
HHUM COOCTBEHHYIO ITO3HIIHIO;

yMEHHUE CO3/]aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEH s, 000011ass OMoI0rnIecKkyro HHPpOpMaIHio 13
HECKOJIBKUX VCTOYHUKOB, rpaMOTHO UCTIONIb30BaTh TOHSATUIHBIN anmapat onomorum.
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