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[TOACHUTEJIbHAA 3AITNCKA

[TPOI'PAMMA 110 YYEBHOMY IIPEAMETY "BUOJIOTUA" (AAJIEE - BUOJIOTUA) HA YPOBHE CPEAHEI'O OBIIEI'O
OBPA30BAHUIA PASPABOTAHA HA OCHOBE ®EJIEPAJIBHOTI'O 3AKOHA OT 29.12.2012 Ne 273-®3 «Ob OBPA3OBAHIU B
POCCUMCKON ®EJIEPALIMN», ®I'OC COO, KOHLEIILMH ITPEIIOJABAHUS YYEFHOI'O IIPEJMETA «BUOJIOTUSI» U
OCHOBHBIX ITOJIOXKEHUI ®EJEPAJIBHOM PABOYEN ITPOI'PAMMABI BOCIIUTAHUS.

YUYEBHbIU ITPEJMET «BUOJIOI' WSy YIJTYBJIEHHOI'O YPOBHS U3YUEHUS (10-11 KJIACCHI) SIBJISETCS OJJHUM W3
KOMITOHEHTOB ITPEJIMETHOM OBJIACTU «kECTECTBEHHO-HAYUHBIE ITPEMEThI». COI'JTACHO TIOJIOXXEHU SIM
®I'OC COO MPO®UJILHBIE YUEBHELIE IMPEJIMETEI, U3YUAEMBIE HA YIJIYBJIEHHOM YPOBHE, SIBJIAIOTCS CIIOCOBOM
JNOOEPEHIIMAIIMN OBYUYEHNA HA YPOBHE CPEJITHET'O OBILET'O OBPA3OBAHN A U TTPU3BAHBI OBECIIEYUTDH
[NPEEMCTBEHHOCTbH MEX/J1Y OCHOBHbLIM OBIIIWMM, CPEJHUM OBIIUM, CPEJHUM ITPO®PECCUOHAJIBHBIM U
BBICIIIUM OEPA3OBAHUEM. B TO XXE BPEM S KAXJIbI 13 DTUX YUEBHBIX ITPEJIMETOB JIOJIXEH BbITh
OPUEHTUPOBAH HA ITPUOPUTETHOE PEILIEHUE OBPA30OBATEJIbHBIX, BOCIIUTATEJIBHBIX U PAZBUBAIOIIMNX
3AJIAY, CBA3AHHbBIX C ITPOPOPUEHTALIMEN OBYUAIOIUXCS U CTUMYJIUPOBAHUEM MHTEPECA K KOHKPETHOM
OBJIACTU HAVYHOI'O 3HAHM S, CBSI3AHHOI'O C BUOJIOT'MEN, MEJULIMHOM, DKOJIOI MEN, TICUXOJIOT UEN,
CIIOPTOM MJIN BOEHHBIM JIEJIOM.

[TPOTPAMMA T10 YYEBHOMY IMPEJMETY "BUOJOTUA" JAET NPEJCTABJIEHUE O LIEJU U 3AJAUYAX U3YUEHUA
YUYEBHOTI'O IMPEAMETA «BUOJIOTUSI» HA YIJIYBJIEHHOM YPOBHE, OIIPEJIEJSET OBSI3ATEJILHOE (MHBAPMAHTHOE)
IMPEAMETHOE COAEPKAHUE, EI'O CTPYKTYPUPOBAHUE I10 PA3JAEJIAM U TEMAM, PACITIPEAEJIEHUE 110 KIIACCAM,
PEKOMEH/YET IMOCJEJOBATEJBHOCTb U3YUEHUSA YUEBHOI'O MATEPUAJIA C YUETOM MEXITPEAMETHBIX U
BHYTPUITPEJIMETHBIX CBS3EH, JOT'MKH YYEBHOI'O ITPOILIECCA, BO3PACTHBIX OCOBEHHOCTEN OBYUYAFOIMXCS.
B ITPOI'PAMME 110 BUOJIOI'MU PEAJIM30OBAH ITPUHIIUII IPEEMCTBEHHOCTHU C U3YUEHHWEM BHOJIOI'MA HA
YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA, BJIATOJJAPS UEMY ITPOCMATPUBAETCS HAIIPABJIEHHOCTD HA
TIOCJIEAYIOIUIEE PA3BBUTHE BUOJIOT'MYECKUX 3HAHUI, OPUEHTUPOBAHHBLIX HA ®OPMUPOBAHUE ECTECTBEHHO-
HAYYHOI'O MHUPOBO33PEHMS, SKOJIOI'MYECKOT'O MBIIIIEHUS, ITPEJCTABJIEHUI O 3JOPOBOM OBPA3E JXW3HH,
HA BOCIHUTAHUE BEPEXXHOI'O OTHOILIEHUSA K OKPYXAIOIIEN ITPYPOJTHOM CPEJIE. B ITIPOI'PAMME I10 BMOJIOT UM
TAKXE ITOKA3AHBI BO3MOXXHOCTHU YUYEBHOI'O IIPEAMETA «BHOJIOTUS» B PEAJIU3ALINA TPEBOBAHUI ®T'OC COO
K INTAHUPYEMbBIM JIMYHOCTHBIM, METAIIPEJIMETHBIM U ITPEJMETHbBIM PE3VJIbTATAM ObYUYEHUA U B
®OPMHUPOBAHNN OCHOBHBIX BUJOB YUEBHO-IIO3HABATEJILHOU JEATEJIBHOCTU OBYUAIOIINXCS T10
OCBOEHUIO COAEPXAHUNSA BUOJIOIMYECKOI'O ObPA3OBAHNS HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHISIL.
YUYEBHbIU ITPEJMET «BMOJIOT'sl» HA YPOBHE CPEJIHET'O OBIIIETO OEPA3OBAHUS 3ABEPIIIAET BUOJIOTUYECKOE
OBPA30BAHMUE B IIIKOJIE 1 OPUEHTUPOBAH HA PACIHIUPEHME U VI JIYBJIEHUE 3HAHHI OBYUAIOIIUXCS O XXUBOU
IIPUPOJIE, OCHOBAX MOJIEKYJISIPHOU U KJIETOYHOM BMOJIOTHUH, SMBPUOJIOTUH U BUOJIOTUU PA3BUTHUS,
I'EHETUKMH, CEJIEKIIMH, BUOTEXHOJIOI'MH, 9BOJIIOIMOHHOI'O YUEHUA U DKOJIOT'MH.



M3YUYEHUE YYEBHOT'O ITPEJMETA «BHOJIOI'USI» HA VIJIYBJIEHHOM YPOBHE OPUEHTHMPOBAHO HA ITIOATOTOBKY
OBYYAIOIMXCS K HOCJIEAYIOILIEMY ITOJIYYEHHNIO BUOJIOTMYECKOT'O OBPABOBAHNS B BY3AX U
OPTAHU3ALIUAX CPEJHEIO [TPO®ECCUOHAJILHOT'O OBPA3OBAHMS. OCHOBY EI'O COJAEPXXAHUS COCTABIJISET
CHUCTEMA BUOJIOTMYECKUX 3HAHHWH, [TOJIYUEHHBIX [TPU U3YUEHUU OBYYAIOIMMUCS COOTBETCTBYIOLIIUX
CUCTEMATHUYECKHNX PA3JIEJIOB BUOJIOTM HA YPOBHE OCHOBHOI'O OBILIETO OBPA3BOBAHMNS, B 10-11 KJIIACCAX
STU 3HAHUS [TOJIVUAIOT PASBUTHUE. TAK, PACIIMPEHBI U YTJIYBJIEHBI BUOJIOTUUYECKUE 3HAHUS O PACTEHUSX,
)KUBOTHBIX, TPUBAX, BAKTEPUSIX, OPTAHM3ME YEJIOBEKA, OBIINX 3AKOHOMEPHOCTSIX JXU3HU,
JIOIIOJIHUTEJILHO BKJIFOUEHBI BUOJIOTUYECKUE CBEJIEHUS [TPUKJIATHOI'O 1 TIOUCKOBOI'O XAPAKTEPA,
KOTOPBIE MOXHO UCIIOJIB30BATH KAK OPUEHTUPHI JIJIS ITOCJIEAYIOILETO BEIBOPA IIPO®ECCUU. BOSMOXHA
TAKXE UHTEI'PALIMS BUOJIOTMYECKUX 3HAHNI C COOTBETCTBVYIOIMMU 3HAHUIMU, [TOJTYYEHHBIMU
OBYYAIOIMMMUCS I[TPU U3YUYEHUU ®U3UKU, XUMWU, TEOTPA®UU U MATEMATUKU.

CTPYKTYPA I[IPOT'PAMMGBI 110 YYEBHOMY IIPEJIMETY "BUOJIOTUS" OTPAXKAET CUCTEMHO-YPOBHEBBIN U
SBOJIIOLIUOHHBIN MMOAXO/Ibl K U3YUYEHUIO BUOJIOTUN. COI'JIACHO UM, U3YYAIOTCS CBOMCTBA U
3AKOHOMEPHOCTHU, XAPAKTEPHBIE JIJIS )KUBBIX CUCTEM PA3ZHOI'O YPOBHS OPTAHU3ALUU, SBOJIIOLUU
OPTAHUYECKOI'O MUPA HA 3EMJIE, COXPAHEHUS BUOJIOTMYECKOI'O PABHOOBPA3U S IIJIAHETHL. TAK, B 10
KJIACCE U3YUAIOTCS OCHOBBI MOJIEKYJISIPHOM U KJIETOUHOM BUOJIOTUU, YMBPUOJIOTUN U BUOJIOTUN
PA3BUTHS, TEHETUKU U CEJIEKLIMU, BUOTEXHOJIOTUM U CUHTETUYECKOM BUOJIOT MU, AKTY AJIM3UPVIOTCS
3HAHUS OBYYAIOILMXCS 10 BOTAHUKE, 300JIOT'1, AHATOMUHU, ®U3UOJIOT' U YEJIOBEKA. B 11 KJIACCE
N3VUYAIOTCS PBOJIIOILIMOHHOE VUEHUE, OCHOBBI SKOJIOT'MU U YYEHUE O BUOCDEPE.

YUEBHBIN [TPEJIMET «BUOJIOTUSI» IIPU3BAH OBECIIEUUTH OCBOEHME OBYYAIOIMMUCS BUOJIOTUYECKUX
TEOPUU U 3AKOHOB, UJIEN, IIPUHLIUIIOB 1 [TPABUJI, JIEXXAIIIMX B OCHOBE COBPEMEHHOI ECTECTBEHHO-
HAYYHOU KAPTUHBI MUPA, 3HAHUI O CTPOEHUU, MHOT'OOBPA3UM 1 OCOBEHHOCT SIX KJIETKH, OPT AHU3MA,
[IOITYJISILIUU, BUOLIEHO3A, DKOCUCTEMBI, O BBITAIOINXCS HAYUYHBIX JOCTHXXEHUSIX, COBPEMEHHBIX
UCCJHEJOBAHUSX B BUOJIOTUH, IIPUKJIIATHBIX ACITEKTAX BUOJIOTMYECKUX 3HAHUMN. JIUIS PASBUTHUS U
[TOJJIEPKAHM I UTHTEPECA OBYUYAIOIIMXCS K BUOJOTUU HAPSJIY CO 3HAUUTEJbHBIM OB bEMOM
TEOPETUYECKOI'O MATEPUAJIA B COAEPXKAHUU I[TPOI'PAMMGBI I10 BUOJIOT'UU [TPEAYCMOTPEHO 3HAKOMCTBO C
UCTOPUEN CTAHOBIJIEHUS U PASBUTHS TOU NN MHOUW OBJIACTU BUOJIOI' MU, BKJIAJIOM OTEUECTBEHHBIX 1
3APVBEXXHBIX YUEHBIX B PEILIEHUE BAXXHENIINX BUOJIOTMYECKUX U DKOJIOTMUYECKUX ITPOBJIEM.

LIEJIb U3YYEHU S YUYEBHOTI'O IIPEJIMETA «BUOJIOTUSI» HA YIJIYBJIEHHOM YPOBHE — OBJIAJIEHUE
OBYUYAIOIIUMUCS BHAHUSIMHU O CTPYKTYPHO-®VHKLIMOHAJIBHON OPIAHU3ALIMU XXUBBIX CUCTEM PA3HOI'O
PAHT'A Y IPUOBPETEHUE YMEHWIU UCIIOJb30BATH 3T 3HAHUS B ®OPMUPOBAHUU UHTEPECA K
OIIPEJEJEHHOW OBJIACTH IPO®ECCUOHAJIBHOM JAESTEJIBHOCTHU, CBSI3AHHOU C BMOJIOTMEN, UJIN K BBIBOPY
YUYEBHOTI'O 3ABEJIEHUS JJIS [TPOJOJDKEHUS BMOJIOTUYECKOI'O OBPA3OBAHU L.



JOCTWXEHUE LIEJIU U3YYEHM ST YYEBHOT'O TIPEJAMETA «BUOJIOTHSI» HA YTJIYBJIEHHOM YPOBHE
OBECIIEUMBAETCS PELLEHUEM CJEAYIOIIMX 3AJIAU:

OCBOEHUE OBYYAIOIIMMUCS CUCTEMBI BUOJIOTMUYECKUX 3HAHU: OB OCHOBHBIX BUOJIOTUUYECKUX TEOPUSX,
KOHLIEMNIMAX, TUTIOTE3AX, 3AKOHAX, 3AKOHOMEPHOCTSIX U ITIPABUJIAX, COCTABJISIOIIMX COBPEMEHHVYIO
ECTECTBEHHO-HAYUYHYIO KAPTUHY MUPA; O CTPOEHUUN, MHOTOOBPA3UN 1 OCOBEHHOCTIX BUOJIOTMUECKUX
CUCTEM (KJIETKA, OPTAHU3M, TTOITYJISILIUSL, BUJ, BUOTEOLIEHO3, BUOCDEPA); O BBIJIAIOIMNXCSI OTKPBITUSIX U
COBPEMEHHBIX UCCJIEJOBAHUSIX B BUOJIOTUU;

O3HAKOMIJIEHUE OBYYAIOIUXCS C METOJIAMU TTO3HAHUS JKMBOW TPUPO/IbI: UICCIAEJOBATEJILCKUMU
METOJAMU BUOJOTMYECKUX HAVK (MOJIEKYJISIPHOI 1 KJIETOUHOI BUOJIOT UM, SMBPUOJIOTMU Y BUOJIOT U
PA3BUTHS, TEHETUKU U CEJEKIIUHN, BUOTEXHOJIOTMU U CUHTETUYECKOI BUOJIOTUH, TAJIJEOHTOJIOT UM,
DKOJIOTUH); METOJIAMU CAMOCTOSITEJILHOI'O TPOBEAEHM S BUOJIOTMYECKUX UCCJIEJIOBAHUI B
JIABOPATOPHH U B TIPUPOJIE (HABJIIOJEHUE, N3MEPEHUE, DKCIIEPUMEHT, MOJIEJTMPOBAHME);

OBJIAJIEHUE OBYYAIOUIUMUCS YMEHUSAMU: CAMOCTOSTEJILHO HAXOJIUTh, AHAJTU3UPOBATH U UCTIOJIL30BATD
BUOJIOTUYECKYIO UHOOPM ALIMIO; TIOJIL3OBATLCS BUOJIOTMYECKON TEPMUHOJIOTMEN U CUMBOJIUKOW;
YCTAHABJIUBATD CBSI3b MEXY PA3BUTHUEM BUOJIOTHUU U COLTMATILHO-PKOHOMUYECKUMU 1
HKOJIOTUUYECKUMU TPOBJIEMAMU YEJIOBEUECTBA; OLIEHUBATD MTOCJEACTBUS CBOEH JIESITEJLHOCTH 10O
OTHOIIEHUIO K OKPYKAIOIIEHN TTIPUPOJIHON CPEAE, COBCTBEHHOMY 3JI0POBbBIO U 3/JOPOBBIO OKPYKATIOIIINX
JIIOAEN; OBOCHOBBIBATD M COBJIIOJATH MEPBI TPO®UIIAKTUKUA NHOEKIIMOHHBIX 3ABOJIEBAHUN, TIPABUJIA
MMOBEJIEHU S B TPUPOJE U OBECITEYEHMS BE3OINNACHOCTH COBCTBEHHOM XXU3HEAEATEJLHOCTH B
YPE3BBIYANHBIX CUTYAILMIX TIPMPOJIHOTO U TEXHOTEHHOT'O XAPAKTEPA; XAPAKTEPU30BATH COBPEMEHHBIE
HAVYYHBIE OTKPLITUS B OBJIACTU BUOJIOTUU;

PA3BUTHUE V OBYUAIOIIUXCS UHTEJUIEKTY AJIbHBIX M TBOPYECKUX CIIOCOBHOCTE# B MTPOIIECCE 3HAKOMCTBA
C BBIJAIOIMMUCS OTKPBITUSIMUA U COBPEMEHHBIMU MCCIEJOBAHUSAMM B BUOJIOT WU, PEIIIAEMBIMU EIO
[MPOBJIEMAMMU, METO/IOJIOTUEIN BUOJIOTMUYECKOTO UCCJIEJIOBAHU S, [TIPOBEAEHUS DKCIIEPUMEHTAJIBHBIX
WCCJIEJOBAHUM, PELIEHN S BUOJOTUUYECKUX 3AJIAY, MOJIEJIMPOBAHUS BUOJIOTUYECKUX OBHLEKTOB U
[IPOLIECCOB;

BOCIIUTAHUE YV OBYYAIOIINXCS [IEHHOCTHOT'O OTHOUIEHU S K )KMBOM ITPUPOJIE B IIEJIOM U K OTAEJILHBIM EE
OBBEKTAM U SABJIEHUSAM; ®OPMUPOBAHUE DKOJOTMYECKON, TEHETUYECKON TPAMOTHOCTH, OBIIEN
KYJILTYPBI TIOBEJIEHUS B TIPUPOJIE; UHTET'PALIMM ECTECTBEHHO-HAYYHBIX 3HAHUWIA;

[MPUOBPETEHUE OBYUYAIOIIMMUC I KOMITIETEHTHOCTH B PAITMOHAJILHOM TTPMPOJIOTIOIL30BAHUN
(COBJIIOJIEHUE TIPABWJI TIOBEJIEHUS B TIPMPOJIE, OXPAHBI BUJJOB, DKOCUCTEM, BUOCDEPLI), COXPAHEHUN
COBCTBEHHOI'O 3/I0POBbS U 3JI0POBbST OKPYKAIOIIMX JIIOJIEN (COBIIOJIEHN S MEP TIPO®UJIAKTUKN
3ABOJIEBAHUI, OBECTIEUEHUE BE30MACHOCTU XU3HEJESATEJILHOCTU B UPE3BBIUAWHBIX CUTY AU SIX



[IPMPOJIHOI'O U TEXHOI'EHHOI'O XAPAKTEPA) HA OCHOBE UCIIOJIb30BAHHMS BMOJIOTUYECKUX 3SHAHUI U
YMEHU B [IOBCEJJHEBHOM XXU3HU;

CO3JIAHHME YCJIOBUI JJ1 OCO3HAHHOI'O BBIBOPA OBYUAIOILIUMUCS UHANBUY AJIbHOM OBPA3SOBATEJIBHOM
TPAEKTOPUU, CIIOCOBCTBVYIOIIEN TOCJIEAYIOILIEMY ITPO®ECCUOHAJIBHOMY CAMOOIIPEJEJIEHNIO, B
COOTBETCTBUU C UHAUBUIY AJIbHBIMU UHTEPECAMU U IIOTPEBHOCTSIMU PETHOHA.

OBILEE YUCJIO YACOB, OTBEJIEHHBIX HA U3YUYEHUE BHOJIOT' MU HA VIJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA3BOBAHNS, COCTABJISIET 204 YACA: B 10 KJIACCE — 102 YACA (3 YACA B HEJIEJIIO), B 11 KJIACCE — 102 YACA (3
YACA B HEJIEJTIIO).

OTBOP OPTAHU3ALIMOHHBIX ®OPM, METOJIOB U CPEJCTB OBYUYEHUS BUOJOT'NU OCYIIECTBJISETCS C VUETOM
CIELIU®UKHU ET'O COAEPXKAHUS U HAIIPABJIEHHOCTH HA ITPOJOJIKEHUE BUOJOTMYECKOI'O OBPA3SOBAHUS B
OPTAHUM3ALIUAX CPEJHEI'O [TPO®ECCUOHAJILHOT'O U BBICILIETO OBPA3OBAHI 4.

OBSI3ATEJIBHBIM YCJIOBHUEM ITPU OBYUEHUU BMOJIOT'UU HA YIJIVBJIIEHHOM YPOBHE SBJISIETCS ITPOBEJIEHUE
JIABOPATOPHBIX U IPAKTUYECKHNX PABOT. TAK)XXE VUYACTHUE OBYYAIOIMXCS B BBIIIOJITHEHUU [TPOEKTHBIX U
YUEBHO-UCCJIEJJOBATEJILCKUX PABOT, TEMATUKA KOTOPBIX OIIPEJIEJISIETCS YUUTEJIEM HA OCHOBE
UMEIOIIUXCS MATEPUAJIBHO-TEXHUYECKUX PECYPCOB Y MECTHBIX IIPMPO/IHBIX VCJIOBUIA.

COJIEP’)KAHUE OBYUEHUS

10 KJIACC

COJIEPYKAHUE TIPOTPAMMBI, BBIJIEJIEHHOE KYPCHUBOM, HE BXOUT B IIPOBEPKY T'OCYIAPCTBEHHOI UTOTOBOI
ATTECTALIMU (THA).

TEMA 1. BUOJIOTUS KAK HAVKA

COBPEMEHHA S BUOJIOTU S — KOMIUJIEKCHASI HAYKA. KPATKAS UCTOPU S PA3BUTHUS BUOJIOTUMN.
BUOJIOTUUYECKUE HAVKU U U3YYAEMBIE UMM TTPOBJIEMBL. ®YHIAMEHTAJILHBIE, TPUKJIATHBIE Y TIOUCKOBBIE
HAVYYHBIE UCCJIEJIOBAHUS B BUOJIOTUM.

3HAYEHUE BUOJIOTUU B ®OPMUPOBAHUN COBPEMEHHOU ECTECTBEHHO-HAYUYHOM KAPTUHBI MUPA.
[MPO®ECCUU, CBI3AHHBIE C BUOJIOTUEN. 3HAUEHUE BUOJIOTUU B TIPAKTUYECKON AEATEJILHOCTU YEJIOBEKA:
MEJIULIMHE, CEJIbCKOM XO3SUCTBE, TPOMBIIIJIEHHOCTH, OXPAHE TTPUPO/IBI.

JIEMOHCTPAILINU

[MTOPTPETBI: APUCTOTEJIb, TEO®PACT, K. IUHHEMN, ). B. TAMAPK, Y. JAPBUH, V. TAPBEIA, I'. MEH/IEJIb, B. 1.
BEPHAJICKU, . T1. TIABJIOB, . I. MEYUHUKOB, H. I. BABWJIOB, H. B. TAMO®EEB-PECOBCKUIA, K. YOTCOH, ®.
KPUK, JI. K. BEJISIEB.

TABJIMILI U CXEMBI: «CBSI3b BUOJIOTUA C JIPYTUMU HAVKAMU», «CUCTEMA BUOJIOTUYECKUX HAVK».

TEMA 2. )KUBBIE CUCTEMBI U UX U3YUEHUE



)KUBBIE CUCTEMBbI KAK IIPEJIMET U3YUYEHUS BUOJIOI'UU. CBOMCTBA XXUBBIX CUCTEM: EJJMUHCTBO
XUMHUYECKOI'O COCTABA, JUCKPETHOCTD U LIEJIOCTHOCTbD, CJIOXKHOCTD U YIIOPSIJOUYEHHOCTH CTPYKTVYPBHI,
OTKPBITOCTb, CAMOOPI AHU3ALIMS, CAMOBOCIIPOM3BEJEHUE, PA3IPAXKMMOCTb, UBMEHUMBOCTD, POCT U
PA3BUTHUE.

YPOBHU OPI'AHUBALIMU KUBBIX CUCTEM: MOJIEKVYJISIPHBIN, KJIETOUHbBIN, TKAHEBBII, OPTAHU3MEHHBI,
HONYJIAIIMOHHO-BUOBOM, SKOCUCTEMHBIN (BMOT' EOLIEHOTUYECKWI), BUOCDEPHBIN. IIPOLIECCHI,
[IPOUCXOJISIIME B )KUBbIX CUCTEMAX. OCHOBHBIE ITPU3HAKU XXUBOI'O. XKU3Hb KAK ®OPMA CYII[ECTBOBAHUS
MATEPUU. HAYKHU, U3YUAIOIIUE )XUBBIE CUCTEMBI HA PASHBIX VPOBHSIX OPTAHU3ALUN.

M3YUYEHUE XXUBBIX CUCTEM. METO/IbI BUOJIOT'MYECKOU HAVKU. HABJIIOJIEHUE, U3SMEPEHUE, DKCIIEPVMEHT,
CUCTEMATU3ALIUS, METAAHAJINU3. [IOHATHUE O 3ABUCUMO 1 HE3ABUCHUMOU [TEPEMEHHOM. INIAHUPOBAHUE
DKCITEPUMEHTA. IOCTAHOBKA U ITPOBEPKA T'MIIOTE3. HYJIEBAS TUIIOTE3A. TIOHIATUE BHIBOPKU U EE
JIOCTOBEPHOCTbD. PA3EPOC B BUOJIOTMYECKUX JAHHBIX. OLIEHKA JJOCTOBEPHOCTHU ITOJIYUYEHHBIX
PE3VJIbTATOB. ITPUUYNHBI UCKAXEHUS PE3VJIBTATOB DKCIIEPUMEHTA. TIOHATUE CTATUCTUYECKOTO TECTA.
JTEMOHCTPALIMU

TABJIMLIBI U CXEMBI: «OCHOBHBIE [TPU3HAKMU XKU3HW», «BUOJIOTUYECKUE CUCTEMBbI», « CBOMCTBA JXUBOU
MATEPUN», « YPOBHU OPTAHU3ALIMH XKUBOM [TPUPO/Ibl», « CTPOEHUE KUBOTHOM KJIETKN», « TKAHU
JKUBOTHBIX», «CUCTEMbBI OPTAHOB YEJIOBEUECKOI'O OPTAHU3MA», « BUOT'EOLIEHO3», «BUOCDEPA», «METO/IbI
N3VUYEHUS )KUBOM I[TPUPOIbI».

OBOPYJIOBAHMUE: IABOPATOPHOE OBOPYIOBAHMUE JIUIS ITPOBEJJEHUS HABJIFOJJIEHU, UBMEPEHI,
SKCIIEPUMEHTOB.

[IPAKTUYECKAS PABOTA «MCITOJIb3OBAHUE PA3JIMYHBIX METO/OB ITPU U3VUYEHUU KUBBIX CUCTEM».

TEMA 3. BUOJIOTUS KJIETKU

KJIETKA — CTPYKTYPHO-®VHKIIMOHAJIbHA Sl EJJUHULIA )KMBOT'O. UCTOPHS OTKPBHITH S KJIETKU. PABOTHI P. VKA,
A. JJEBEHI'YKA. KJIIETOUYHAS TEOPHSI (T. IIBAHH, M. LIUIEMIEH, P. BUPXOB). OCHOBHBIE ITOJIOXKEHUS
COBPEMEHHOU KJIETOYHOUW TEOPUMN.

METO/Ibl MOJIEKYJISIPHOU U KJIETOYHOM BMOJIOT'MU: MUKPOCKOIIN S, XPOMATOI'PA®U S, DJIEKTPODOPE3,
METOJI MEYEHBIX ATOMOB, TU®DPEPEHIIMAJIBHOE IEHTPUD®YTUPOBAHUE, KYJIbTUBUPOBAHUE KJIETOK.
N3YUEHUE ®UKCUPOBAHHBIX KJIETOK. DJIEKTPOHHAS MUKPOCKOITN . KOH®OKAJIBHA S MUKPOCKOITHS.
BUTAJIbHOE (ITPUXKU3HEHHOE) U3YUYEHUE KJIETOK.

JTEMOHCTPALIMU

[IOPTPETHI: P. 'YK, A. JIJEBEHI'VK, T. LIIBAHH, M. IUIEMJIEH, P. BUPXOB, K. M. BDP.

TABJIULIBI U CXEMbBI: «CBETOBOU MUKPOCKOII», «3JIEKTPOHHBIN MUKPOCKOII», « AICTOPUS PASBUTUSI METO/IOB
MUKPOCKOIIUW .



OBOPYIOBAHUE: CBETOBOI MUKPOCKOIT, MUKPOTIPEITAPATEI PACTUTEJILHBIX, )KUBOTHBIX U BAKTEPUAJIBHBIX
KJIETOK.

ITIPAKTUYECKAS] PABOTA «M3YUEHUE METO/IOB KJIETOUHOI1 BUOJIOTUU (XPOMATOI'PA®US, DJIEKTPODOPES,
JTINODEPEHIINAJILHOE LIEHTPUDYTUPOBAHUE, TILIP)».

TEMA 4. XUMUYECKAS OPTAHU3ALM A KJIETKA

XUMWYECKUI COCTAB KJIETKU. MAKPO-, MUKPO- 1 YJIbTPAMUKPODJIEMEHTBL BOJA U EE POJIb KAK
PACTBOPUTEJISL, PEATEHTA, YUACTHUE B CTPYKTYPUPOBAHNU KJIETKU, TEIJIOPETYJISALINN. MUHEP AJTbHBIE
BEI[ECTBA KJIETKH, UX BUOJOTUUYECKAS POJIb. POJIb KATUOHOB U AHUOHOB B KJIETKE.

OPTAHUYECKUE BEILIECTBA KJETKU. BUOJOTMUYECKUE MOJUMEPBIL. BEJIKU. AMUHOKHUCJIOTHBI COCTAB
BEJIKOB. CTPYKTYPBI BEJIKOBOU MOJIEKYJIBL. TIEPBUUHAS CTPYKTYPA BEJIKA, TIEIITU/IHAS CBSI3b. BTOPUYHAS,
TPETUYHAS, YETBEPTUUHAS CTPYKTYPBL JEHATYPAIIAS. CBOMCTBA BEJIKOB. KIIACCUDUKAIINS BEJIKOB.
BUOJIOTUUYECKUE ®VHKIIMU BEJKOB. TPUOHEIL.

VTJIEBOJIbI. MOHOCAXAPULI, TMCAXAPUIBI, OJTUTOCAXAPUJIBI U TIOJTMCAXAPHU/IBL. OBIIUNA TJIAH CTPOEHUS U
®U3INKO-XUMUYECKUE CBOMCTBA VTJIEBOJIOB. BUOJIOTUYECKUE dYHKIIMU YTJIEBOJIOB.

JIUTIUJIBL. TUIPO®MIILHO-TUAPODPOBHBIE CBOMCTBA. KJIACCU®UKAIMSA JIUTIMOB. TPUTJIUIEPU/IDL,
®OCDOJIUMUIBI, BOCKU, CTEPOUILI. BUOJIOTUYECKUE ®YHKIINHU JINTIUJIOB. OBLIME CBOMCTBA
BUOJIOTMYECKUX MEMBPAH — TEKYUYECTb, CLIOCOBHOCTB K CAMO3AMBIKAHMIO, [TOJIYIIPOHULIAEMOCTb.
HYKJEMHOBBIE KUCJOTBI. IHK U PHK. CTPOEHUE HYKJIEMHOBBIX KUCJIOT. HYKJIEOTU/IbL. [TPUHLIUII
KOMITJIEMEHTAPHOCTHU. [IPABUJIO YAPTA®DA. CTPYKTYPA JHK — IBOMHASI CIIMPAJIb. MECTOHAXOXJIEHUE U
BUOJIOTMYECKUE ®YHKLUU JTHK. BUJbl PHK. ®YHKLMHU PHK B KJIETKE.

CTPOEHUE MOJIEKYJIbI AT®. MAKPODPITMUECKUE CBSI3U B MOJIEKYJIE AT®. BUOJIOTMUECKUE ®YHKLIUU ATO.
BOCCTAHOBJIEHHBIE TTIEPEHOCUMKU, UX ®YHKIUU B KJIETKE. JIPYTUE HYKJIEO3UJATPUDOCDATEI (HTD).
CEKBEHMPOBAHME JIHK. METO/Ibl TEHOMUKU, TPAHCKPUIITOMUKH, TIPOTEOMUKH.

CTPYKTYPHAS BUOJIOTHS: BUOXUMUUYECKUE U BUO®U3NYECKUE UCCIEJOBAHMS COCTABA U
[TIPOCTPAHCTBEHHOM CTPYKTYPBLI BUOMOJIEKYJI. MOJEJIMPOBAHUE CTPYKTYPBI U ®YHKLIUI BUOMOJIEKYJ U
X KOMIUIEKCOB. KOMIILIOTEPHBIN IM3ANH U OPTAHMYECKWU CUHTE3 BUOMOJIEKYJI U UX HEITPMPOJIHBIX
AHAJIOT'OB.

JIEMOHCTPALIMU

[IOPTPETHI: JI. TIOJIUHT, UK. YOTCOH, ®. KPUK, M. YUJIKUHC, P. ®PAHKJIMH, ®. COHTEP, C. TIPY3UHEP.
JTIMATPAMMBI: «PACIIPEJAEJEHUE XUMUYECKUX DJIEMEHTOB B HEJXKMBOW ITPUPOJIE», «PACTIPEJIEJIEHUE
XUMWUYECKUX DJIEMEHTOB B )XUBOI TTIPUPO/IE».

TABJIULIBI U CXEMBI: «[TEPUOJUUYECKAS TABJIMIA XUMWUYECKNUX DJIEMEHTOBY, «CTPOEHUE MOJIEKYJIBI BO/Ibl»,
«BEIIECTBA B COCTABE OPT'AHU3MOB», « CTPOEHUE MOJIEKYJIBI BEJIKA», «CTPYKTYPBI BEJIKOBOI MOJIEKYJIbI»,



«CTPOEHUE MOJIEKVIJI YI'JTIEBOJOB», « CTPOEHUE MOJIEKVYIJI JIMITUAOB», «HYKIIEMHOBBIE KUCJIOTBI», « CTPOEHUE
MOJIEKVYIJIbI AT®».

OBOPYJJOBAHUME: XUMMNYECKAA ITOCYAA U OBOPYIOBAHUE.

JIABOPATOPHAS PABOTA «OBHAPYXXEHUE BEJIKOB C IIOMOIIbIO KAYECTBEHHBIX PEAKIIW».

JIABOPATOPHAS PABOTA «MCCJIEJOBAHUE HYKJIIEMHOBBIX KHUCJIOT, BBIIEJIEHHBIX N3 KIIETOK PA3JIMYHBIX
OPTAHU3MOB».

TEMA 5. CTPOEHUE U ®YHKIMU KIIETKU

TUIIBI KIIETOK: OYKAPUOTUYECKASA U ITPOKAPUOTUYECKAA. CTPYKTYPHO-©YHKIIMOHAJIbHBIE OFPA30OBAHUA
KJIETKH.

CTPOEHME ITPOKAPMOTHUYECKON KJIETKU. KJIETOYHAS CTEHKA BAKTEPUM 1 APXEN. OCOBEHHOCTU CTPOEHUS
TETEPOTPO®HON U ABTOTPO®HOU ITPOKAPUOTUYECKUX KJIIETOK. MECTO U POJIb [TIPOKAPUOT B BUOIIEHO3AX.
CTPOEHME U ®YHKIIMOHNPOBAHUE DYKAPUOTUUYECKOM KJIETKU. TIJTASMATUYECKA S MEMBPAHA
(IJIABMAJIEMMA). CTPYKTYPA INIABMATHYECKOUM MEMEPAHbI. TPAHCITIOPT BEIIIECTB YEPE3 IIJIABMATHUYECKY 1O
MEMEPAHY: TIACCUBHBIN (JUODY3US, OBJIETUEHHAS JTUDDY3U), AKTUBHBIN (ITEPBUYHBIN U BTOPUYHBIIMI
AKTHUBHBIN TPAHCIIOPT). TIOJIYIIPOHUIIAEMOCTb MEMBPAHBI. PABOTA HATPUM-KAJITMEBOT'O HACOCA.
SHJIOLMTO3: TMHOLIMTO3, ®ATOLIMTO3. DK30LIMTO3. KIETOUYHAS CTEHKA. CTPYKTYPA U ®VHKIMU KJIETOYHOM
CTEHKM PACTEHMI, TPUBOB.

OUTOINIASMA. IUTO30JIb. HIUTOCKEJIET. ABMXXEHUE IUTOIINIA3MBI. OPTAHOU LI KJIIETKHW. OJJHOMEMBPAHHDbIE
OPI'AHOMbI KIIETKU: DHAOINIASMATHUYECKAS CETH (OI1C), AIIITAPAT I"OJIBJIXKH, JIN30COMBI, UX CTPOEHUE U
OVYHKINHU. B3BAUMOCBA3b OJJHOMEMBPAHHBIX OPITAHONUOB KJIETKHW. CTPOEHUE I'PAHVYJISIPHOI'O PETUKYJIYMA.
MEXAHU3M HAITPABJIEHHMA BEJIKOB B 3IIC. CUHTE3 PACTBOPUMBIX BEJIKOB. CUHTE3 KJIETOYHbIX MEMBPAH.
TJTAJIKUN (ATPAHYJISPHBIN) SHAOIIIASMATUYECKUN PETUKYJIYM. CEKPETOPHA I ®YHKIIUS ATITIAPATA
I'OJIbJIKN. MOAUDOUKALINA BEJIKOB B AIIITAPATE I'OJIBJDKH. COPTUPOBKA BEJIKOB B AIIITAPATE I'OJIBJIDKH.
TPAHCIIOPT BEIIECTB B KJIETKE. BAKYOJIU PACTUTEJIbHBIX KJIETOK. KJIETOUYHBIN COK. TYPTOP.
I10JIYABTOHOMHBIE OPTAHOM/IbI KJIETKW: MUTOXOHJIPUU, TITTACTUBL. TIPOUCXOXJIEHUE MUTOXOH/PUI1 U
IIJIACTHUJ. CAUMBUOTEHE3 (K.C. MEPEXXKOBCKMM, JI. MAPT'YJIUC). CTPOEHUE U ®YHKIIMU MUTOXOHIPUA 1
INTACTHUA. IIEPBUYHBIE, BTOPUYHBIE U CJIOXKHBIE ITJTACTUAbI POTOCHUHTE3NPVYIOIINX 3YKAPHOT.
XJIOPOILJIACTBI, XPOMOILJTACTHI, JEMKOITJIACTHI BEICIINX PACTEHHUM.

HEMEMBPAHHLIE OPI'TAHOM/IBI KJIIETKM CTPOEHUE U ®YHKIIMY HEMEMBPAHHBIX OPI'TAHONU OB KJIETKH.
PUBOCOMBI. ITPOMEXYTOYHBIE ®UJTTAMEHTbLI. MUKPOOPMNIIAMEHTbI. AKTUHOBBIE MUKPODOUIIAMEHTBI.
MBIIIEYHBIE KJIETKUA. AKTHHOBBIE KOMIIOHEHTEI HEMBIIIEYHbBIX KJIETOK. MUKPOTPYBOUKU. KJIETOUHBIN
HOEHTP. CTPOEHUE U IBUXEHUE XI'YTUKOB U PECHUYEK. MUKPOTPYBOUYKHU LIUTOIUIA3ZMBI. HEHTPUOJIb. BEJIKH,
ACCOLIMNPOBAHHBIE C MUKPODOUIIAMEHTAMU U MUKPOTPYBOUKAMU. MOTOPHBIE BEJIKH.



SAJIPO. OBOJIOYKA SI/IPA, XPOMATHH, KAPUOITIJIASMA, SIIPBIIIKU, UX CTPOEHUE U ®YHKIIUU. SJEPHbBII
BEJIKOBbI MATPHKC. IPOCTPAHCTBEHHOE PACIIOJIO)KEHME XPOMOCOM B UHTEP®A3ZHOM SJIPE. DVXPOMATHH
U TETEPOXPOMATUH. BEJIKM XPOMATHUHA — TUCTOHBI. JUHAMUKA SIJJEPHOI OBOJIOYKU B MUTO3E. SIJIEPHbBII
TPAHCIIOPT.

KJIETOYHBIE BKJIIOYEHU 1. CPABHUTEJIBHASI XAPAKTEPUCTHKA KJIETOK DYKAPUOT (PACTUTEJIBHOM,
KUBOTHOM, T'PUBHON).

JIEMOHCTPALIMU

[IOPTPETHI: K.C. MEPEXXKOBCKU, JI. MAPT'YJIHC.

TABJIUIBI U CXEMBI: «CTPOEHUE DYKAPMOTUYECKOM KJIETKW», «CTPOEHUE XXUBOTHOM KJIETKW», « CTPOEHUE
PACTUTEJIBHOM KJIETKWU», « CTPOEHUE MUTOXOHJIPUMN», «JIPO», « CTPOEHUE ITPOKAPUOTUYECKOM KJIETKW».
OBOPYJIOBAHUE: CBETOBO MUKPOCKOII, MUKPOITPEITAPATHI PACTUTEJIbHBIX, )KUBOTHBIX KJIETOK,
MUKPOITPEITAPATHI BAKTEPUAJIbHBIX KJIETOK.

JIABOPATOPHAS PABOTA «M3YUYEHUE CTPOEHUS KJIETOK PA3JIMYHBIX OPTAHU3MOB».

[IPAKTUYECKAS PABOTA «M3YUYEHUE CBOMCTB KJIETOYHOM MEMBPAHBI».

JIABOPATOPHAS PABOTA «MCCJIEJJOBAHUE IIJIASMOJIN3A U JIEIIJIASMOJIU3A B PACTUTEJIBHBIX KJIETKAX».
[IPAKTUYECKAS PABOTA «M3YUYEHUE JIBUKEHUS LIUTOIIJIABMBI B PACTUTEJIBHBIX KJIIETKAX».

TEMA 6. OBMEH BEIIECTB 1 I[IPEBPAILIEHUE SHEPI'MU B KJIETKE

ACCUMMJIALNA U TUCCUMWIISALIMS — IBE CTOPOHBI METABOJIM3MA. THUITbl OBMEHA BEILIECTB: ABTOTPO®HBIN 1
T'ETEPOTPO®HBIN. YUACTUE KHMCJIOPOJA B OBMEHHbIX ITPOLIECCAX. DHEPTETUYECKOE OBECITIEUEHME KJIETKU:
[IPEBPAILIEHUE AT® B OBMEHHBIX [TPOIIECCAX. ®EPMEHTATUBHbBIN XAPAKTEP PEAKIIMI KJIETOYHOI'O
METABOJIN3MA. ®EPMEHTBI, UX CTPOEHUE, CBOMCTBA U MEXAHM3M JEMCTBU . KOOEPMEHTBI. OTJINYMS
®EPMEHTOB OT HEOPTAHUYECKUX KATAJIM3ATOPOB. BEJIKU-AKTUBATOPHI U BEJIKU-UHI MBUTOPLI.
3ABUCHUMOCTH CKOPOCTU ®EPMEHTATUBHBIX PEAKIIMI OT PA3JIMUHBIX ®AKTOPOB.

IIEPBUYHBIM CUHTE3 OPTAHUYECKUX BEIIECTB B KJIETKE. ®OTOCUHTE3. AHOKCUT'EHHBINA 1 OKCUT'EHHBIN
®OTOCHHTE3 Y BAKTEPUI. CBETOCOBUPAIOIIME MUTMEHTBI U IIMTMEHTHI PEAKLIMOHHOI'O IIEHTPA. POJIb
XJIOPOIJIACTOB B ITPOILIECCE ®OTOCUHTE3A. CBETOBASI U TEMHOBA S ®A3bI. ®OTOJILIXAHUE, C3-, C4- U CAM-
TUIIBI ®OTOCHUHTE3A. ITPOJYKTUBHOCTb ®OTOCUHTE3A. BIUSIHUE PA3JIMYHBIX ®PAKTOPOB HA CKOPOCTh
®OTOCHUHTE3A. 3HAYEHUE ®OTOCHHTE3A.

XEMOCHUHTE3. PABHOOBPA3UE OPI'AHU3MOB-XEMOCHWHTETUKOB: HUTPUGUIUPYIOIME BAKTEPUN,
KEJIESOBAKTEPUU, CEPOFAKTEPHH, BOJOPOJHBIE FAKTEPUU. 3HAUYEHUE XEMOCHHTE3A.

AHADPPOBHBIE OPTAHU3MBI. BUJIbI BPOXXEHU. [TPOJIYKTHI BPOXEHU S U X VCITOJIb30BAHUE YEJIOBEKOM.
AHADPPOBHBIE MUKPOOPI"AHU3MbI KAK OB bEKTHI BUOTEXHOJIOI'MU ¥ BO3BY JUTEJIN BOJIE3HEN.

APPOBHbBIE OPTAHU3MBI. DTAIIbl SHEPTETUYECKOT'O OBMEHA. TIOJITOTOBUTEJBHBIM STAIL TJIMKOJIN3 —
BECKMCJIOPOJJHOE PACUIEIIJIEHME T'JIFOKO3BbI.



BUOJIOT'MYECKOE OKUCJIEHUE, WJIN KJIETOYHOE JIbIXAHUE. POJIb MUTOXOH/IPUI1 B IIPOLIECCAX
BUOJIOT'MYECKOI'O OKUCJIEHUS. HUKJIMYECKUE PEAKLIUU. OKUCJIUTEJBHOE ®OCOOPUINPOBAHUE. DHEPT U
MEMBPAHHOT'O TPAJJUEHTA TTIPOTOHOB. CUHTE3 AT®: PABOTA [TIPOTOHHOM AT®-CUHTA3LL. TIPEUMYILECTBA
ADPOBHOI'O ITYTU OBMEHA BEIIECTB [EPEJ AHADPOBHBIM. DO®EKTUBHOCTbL DHEPTETUYECKOI'O OBMEHA.
JTEMOHCTPALINU

IIOPTPETHI: JUK. IIPUCTJIU, K. A. TUMMPSI3EB, C. H. BAHOI'PAJICKUIA, B. A. DHI'EJIBIAPJT, IT. MUTUEJLL T. A.
3ABAP3UH.

TABJIULBI U CXEMBI: «®OTOCUHTE3», « JHEPTETUUECKUI OBMEH», «BUOCUHTE3 BEJIKA», « CTPOEHUE
®EPMEHTA», «XXEMOCUHTE3».

OBOPYIOBAHUE: CBETOBOII MUKPOCKOII, OBOPYJIOBAHUE JJ151 IPUTOTOBJIEHUS IOCTOSIHHBIX U BPEMEHHbBIX
MHKPOTIPETTAPATOB.

JIABOPATOPHASI PABOTA «M3YUEHUE KATAJIMTUYECKOI AKTUBHOCTHA ®EPMEHTOB (HA IIPUMEPE AMMJIA3EI
WU KATAJIA3BD)».

JIABOPATOPHASI PABOTA «M3YUEHUE ®EPMEHTATUBHOI'O PACIUIEIJIEHUS [TIEPOKCUJIA BOJJOPOJIA B
PACTUTEJILHBIX M JKUBOTHBIX KJIETKAX».

JIABOPATOPHASI PABOTA «CPABHEHUE ITPOIECCOB ®OTOCUHTE3A U XEMOCUHTE3A».

JIABOPATOPHASI PABOTA «CPABHEHMUE ITPOLIECCOB BPOXXEHUS U JIbIXAHUST».

TEMA 7. HACJIEJICTBEHHA 1 UHOOPMALUS U PEATIU3ALIUS EE B KJIETKE

PEAKLIUM MATPUUYHOT'O CUHTE3A. IPMHIAI KOMIIJIEMEHTAPHOCTH B PEAKLIMSIX MATPUYHOI'O CUHTE3A.
PEAJIU3ALIUST HACJIEJICTBEHHON UHOOPMALIMU. TEHETUYECKUI KO/, EFO CBOIMCTBA. TPAHCKPUIILIUS —
MATPUYHbBIN CUHTE3 PHK. IPUHIUAIILI TPAHCKPUIILIMU: KOMIJIEMEHTAPHOCTb, AHTUIIAPAJIJIEJIBHOCTD,
ACUMMETPUYHOCTD. CO3PEBAHUE MATPUYHBIX PHK B DYKAPUOTUYECKOU KJIETKE. HEKOJUPYIOIIUE PHK.
TPAHCJISILIUS U EE DTAIBL. VYACTUE TPAHCIIOPTHBIX PHK B BUOCUHTE3E BEJIKA. YCJIOBUSI BUOCUHTE3A
BEJIKA. KOJJUPOBAHUE AMUHOKHUCJIOT. POJIb PUBOCOM B BUOCUHTE3E BEJIKA.

COBPEMEHHBIE IPEJCTABJIEHUS O CTPOEHUM F'EHOB. OPTAHU3ALIS TEHOMA V [IPOKAPUOT U DYKAPHOT.
PET'VJISILIUS AKTUBHOCTH T'EHOB YV [TIPOKAPHOT. TUIIOTE3A OIIEPOHA (. )KXAKOB, . MAHO). MOJIEKYJISIPHBIE
MEXAHU3MBbI DKCIIPECCUU TEHOB V DYKAPUOT. POJIb XPOMATUHA B PET'YJISILIUU PABOTBI TEHOB. PET'YJISLUS
OBMEHHBIX [TPOLIECCOB B KJIETKE. KJIETOUHBIII TOMEOCTA3.

BUPYCBI — HEKJIETOUYHBIE ®OPMBbI )KW3HU U OBJIMT ATHBIE [TAPA3UTBL. CTPOEHUE ITPOCTBIX U CJIOKHBIX
BHUPYCOB, PETPOBUPYCOB, BAKTEPMO®ATOB. )KM3HEHHBIN LIUKJT JHK-COAEPKAILIMX BUPYCOB, PHK-
COJIEP)KALLIX BUPYCOB, BAKTEPUO®ATOB. OBPATHASI TPAHCKPUIILIS, PEBEPTA3A, UHTEI'PA3A.

BUPYCHBIE 3ABOJIEBAHU S UEJIOBEKA, )KUBOTHbBIX, PACTEHUI. CITHJI, COVID-19, COLMAJIBHBIE U MEJJULIMHCKUE
[IPOBJIEMBL.



BUOMH®OPMATHKA: UHTETPALIS I AHAJIN3 BOJIBIINX MACCHUBOB («BIGDATA») CTPYKTVYPHBIX
BUOJIOTMYECKNX JAHHBIX. HAHOTEXHOJIOTUA B BUOJIOTMU Y MEJUIIMHE. [TIPOTPAMMUPYEMBIE ®VHKITUU
BEJIKOB. CTTOCOBBI JIOCTABKH JIEKAPCTB.

JTEMOHCTPALINU

MTOPTPETHI: H. K. KOJIBLIOB, JI. 1. UBAHOBCKHIA.

TABJIMLIBI 1 CXEMBI: «BMOCUHTE3 BEJIKA», «'EHETUUECKUI KOJI», «BUPYChI», «tBAKTEPUO®AT W».
MTIPAKTUYECKA ST PABOTA «CO3JJAHUE MOJIEJIA BUPYCA».

TEMA 8. )XU3HEHHBIN LINKJT KJIETKU

KJIETOYHBIN [TUKJI, ETO TIEPMO/IBI Y PETYJISIMS. UHTEP®A3A Y MUTO3. OCOBEHHOCTH ITPOLIECCOB,
MTPOTEKAIOIINX B UHTEP®A3E. IOATOTOBKA KJIETKM K AEJIEHUIO. TPECUHTETUYECKUI
(IMIOCTMUTOTHUYECKUI), CHHTETUYECKUI ¥ TOCTCUHTETUYECKUH (TPEMUTOTUYECKNI) TIEPUO/IBI
WHTEP®A3BI.

MATPUYHBIN CUHTE3 JHK — PEIUTMKALIMS. [TPUHIIAIIBI PETUIMKALIMM THK: KOMIUIEMEHTAPHOCTD,
MTOJTYKOHCEPBATUBHBIN CUHTE3, AHTUITAPAJUIEJILHOCTD. MEXAHWU3M PEIUITUKAILIAN JTHK. XPOMOCOMBI.
CTPOEHUE XPOMOCOM. TEJIOMEPEI Y TEJIOMEPA3A. XPOMOCOMHBIIT HABOP KJIETKU — KAPUOTHIL.
TATITONTHBIN Y TATUIOUHBIN HABOPBI XPOMOCOM. TOMOJIOTMYHBIE XPOMOCOMGBI. TIOJIOBBIE XPOMOCOMEBI.
JEJJEHUE KJIETKW — MUTO3. CTAJIUM MUTO3A U TIPOUCXOJISIILINE B HUX MTPOIIECCHL. TUITHI MUTO3A.
KAPUOKMHE3 1 IUTOKUHE3. BUOJIOTUYECKOE 3HAUYEHUE MUTO3A.

PETYJISILAS MUTOTUUYECKOT'O ITUKJIA KJIETKI. TIPOTPAMMUPYEMA ST KJIETOUHA SI TUBEJIb — ATIOTITO3.
KJIETOUYHOE SIJIPO, XPOMOCOMBI, ®VHKIIMOHAJIbHASI TEHOMUKA. MEXAHU3MBI TTPOJIUDEPAITI,

TN ®OEPEHIIMPOBKU, CTAPEHUS Y TUBEJIA KJIETOK. « [ ITU®POBAS KJIETKA» — BUOMH®OPMATUYECKUE MOJIEJTN
®YHKIIMOHUPOBAHUS KIETKU.

JIEMOHCTPALINU

TABJIVLBI U CXEMBI: «KU3HEHHBIN [TUKJT KJIETKWy», «MUTO3», « CTPOEHUE XPOMOCOMy, «PETLTUKALIMS JTHK».
OBOPYJIOBAHUE: CBETOBOY MUKPOCKOII, MUKPOITPETTAPATEI: «MUTO3 B KJIETKAX KOPEILIKA JIVKA».
JIABOPATOPHASI PABOTA «M13YUYEHUE XPOMOCOM HA T'OTOBBIX MUKPOITPEITAPATAX».

JIABOPATOPHAS PABOTA «HABJIIOJEHUE MUTO3A B KJIETKAX KOHUNKA KOPEIIIKA JIVKA (HA TOTOBBIX
MUKPOITPEITAPATAX)».

TEMA 9. CTPOEHME U ® VHKIIA OPTAHU3MOB

BUOJIOTMYECKOE PA3ZHOOBPA3UE OPTAHU3MOB. OJJHOKJIETOYHBIE, KOJIOHUAJIBHBIE, MHOT OKJIETOUHBIE
OPI'AHU3MBI.

OCOBEHHOCTHU CTPOEHUSI 1 )KU3HEAESATEJIBHOCTU OJHOKJIETOUHBIX OPTAHU3MOB. BAKTEPUU, APXEU,
OJIHOKJIETOUHBIE TPUBbI, OJHOKJIETOUHBIE BOJIOPOCJIU, APYTUE IPOTUCTBIL. KOJIOHUAJILHBIE OPTAHU3MBI.



B3ANUMOCBSI3b YACTEM MHOT'OKJIETOUHOI'O OPTAHU3MA. TKAHU, OPT'AHBI U CUCTEMbI OPIAHOB. OPTAHI3M
KAK EJJMHOE HEJIOE. TOMEOCTAS.

TKAHU PACTEHUI. TUIIBI PACTUTEJIBHBIX TKAHEN: OBPA3BOBATEJIbHAS, IIOKPOBHAS, [TPOBOJIAILIAS,
OCHOBHAI, MEXAHNYECKAJS. OCOBEHHOCTU CTPOEHN, OVHKIMM U PACIIOJIOXXEHUS TKAHEU B OPTAHAX
PACTEHUMN.

TKAHU )XUBOTHBIX U YEJIOBEKA. THUIIbI X)KUBOTHBIX TKAHEN: DITUTEJINAJIBHA S, COEJJUHUTEJILHAS,
MBIILIEYHASI, HEPBHASI. OCOBEHHOCTH CTPOEHUS, ®YHKIUI U PACIIOJIOXEHW S TKAHEN B OPTAHAX
XKMNBOTHBLIX U YEJIOBEKA.

OPI'AHBI. BETETATHUBHBIE U TEHEPATUBHBIE OPI'AHBI PACTEHUI. OPTAHbI I CUCTEMbI OPI’AHOB XMBOTHBIX 1
YEJIOBEKA. ®YHKIM1 OPI'AHOB 11 CUCTEM OPI"AHOB.

OITIOPA TEJIA OPTAHU3MOB. KAPKAC PACTEHUI. CKEJIEThI OJJHOKJIETOUYHBIX 1 MHOT OKJIETOYHBIX JXUBOTHBIX.
HAPYXHbI U BHYTPEHHUU CKEJIET. CTPOEHUE U TUIIBI COEJIMHEHWS KOCTEI.

JIBVDKEHUE OPTAHU3MOB. JIBUKEHUE OJJHOKJIETOUHBIX OPTAHU3MOB: AMEBOUJHOE, XXI'VTUKOBOE,
PECHHUYHOE. IBUKEHUE MHOTI'OKJIETOUHBIX PACTEHUWM: TPOIIU3MbBI U HACTUU. JIBUKEHUE MHOI'OKJIETOYHBIX
XKUBOTHBIX U YEJIOBEKA: MBIIIIEYHA S CUCTEMA. PE®JIEKC. CKEJIETHBIE MBIIILIBI 1 UX PABOTA.

[MUTAHUE OPTAHU3MOB. ITOT'JIOILEHUE BO/JBbI, YIJIEKMCJIOI'O 'A3A U MUHEPAJIBHBIX BEILIECTB PACTEHUAMMU.
ITMTAHUE )KMUBOTHbIX. BHYTPUIIOJIOCTHOE 1 BHYTPUKJIETOUHOE ITMIIEBAPEHUE. IIMTAHUE [TO3BOHOYHbIX
KNBOTHBLIX. OTAEJIbI IIMINEBAPUTEJIBHOI'O TPAKTA. ITMIIEBAPUTEJILHBIE XEJIE3BI. ITMIIIEBAPUTEJIbHA A
CHUCTEMA YEJIOBEKA.

JIBIXAHUE OPT AHM3MOB. JIbIXAHUE PACTEHMIA. IbIXAHUE XXUBOTHBIX. JU®D V3K IT'A30B UEPE3 [IOBEPXHOCTbD
KJIETKU. KOXXHOE JIbIXAHUE. JbIXATEJBbHAS [IOBEPXHOCTD. )XABEPHOE U JIETOUHOE JbIXAHUE. JILIXAHUE
[IO3BOHOYHBIX )KMBOTHLIX U YEJIOBEKA. DBOJIIOLIMOHHOE YCJIOXHEHWE CTPOEHUS JIETKHUX ITO3BOHOYHBIX
JKUBOTHBIX. JbIXATEJIBHASI CUCTEMA YEJIOBEKA. MEXAHHW3M BEHTWISALIUU JIETKUX YV I[ITUL U
MJIEKOITUTAIOIIUX. PET VIS AbIXAHUS. IbIXATEJbHBIE OB bEMBI.

TPAHCIIOPT BEI[ECTB V OPTAHU3MOB. TPAHCIIOPTHBIE CUCTEMBI PACTEHUM. TPAHCIIOPT BEILIECTB Y
)KUBOTHBIX. KPOBEHOCHASI CUCTEMA U EE OPI'AHBI. KPOBEHOCHAS CUCTEMA ITO3BOHOYHBIX )KUBOTHBIX 1
YEJIOBEKA. CEPJJIIE, KPOBEHOCHBLIE COCY Ibl 1 KPOBb. KPYI'M KPOBOOBPAUIEHU . SBOJIIOIIMOHHBIE
YCJIOXKHEHU S CTPOEHUA KPOBEHOCHOM CUCTEMBI ITIO3BOHOYHBIX JKUBOTHBIX. PABOTA CEPIIIA U EE
PET'YJIALIAA.

BBIJIEJIEHUE V OPTAHU3MOB. BBIJIEJJEHUE YV PACTEHWI. BBIJEJIEHUE Y XKUBOTHBIX. COKPATUTEJILHBLIE
BAKYOJIA. OPI'AHBI BBIAEJIEHNA. ®MJIBTPALNA, CEKPELIMA 1 OGPATHOE BCACBIBAHUE KAK MEXAHM3MbI
PABOTBI OPIAHOB BBIJIEJIEHUSA. CBA3b IIOJIOCTHU TEJIA C KPOBEHOCHOM U BBIJEJIMTEJIBHON CUCTEMAMU.
BBIIEJIEHME V ITO3BOHOYHBIX ) XUBOTHBIX N YEJIOBEKA. ITOYKH. CTPOEHUE U ®YHKIIMOHNMPOBAHUE HE®POHA.
OBPA30BAHUME MOYH VYV YEJIOBEKA.



3AILUTA YV OPTAHM3MOB. 3AILIUTA YV OJJHOKJIETOYHBIX OPTAHU3MOB. CIIOPbI BAKTEPUI U I{TUCTHI
[IPOCTEMIIUX. 3AILNUTA Y MHOTOKJIETOYHbBIX PACTEHU. KYTUKYJIA. CPEJCTBA ITACCUBHOM U XUMUYECKON
SAIIUTBI. PUTOHILIN/IBI.

SAIIIUTA Y MHOT'OKJIETOUYHBIX ) XUBOTHBIX. [IOKPOBBI U X ITPOU3BOJIHBIE. 3AIIUTA OPTAHU3MA OT
BOJIEBHEN. MUMMVYHHA S CUCTEMA YEJIOBEKA. KJIIETOUHbBIN U T'YMOPAJIbHBII UMMYHUTET. BPOXIEHHBIN U
[IPUOBPETEHHBIN CIELIU®UYECKU UMMYHUTET. TEOPUS KJIOHAJIBHO-CEJIEKTUBHOI'O UMMYHUTETA (I1.
APJIUX, ®. M. BEPHET, C. TOHET'ABA). BOCITAJIUTEJILHBIE OTBETHI OPTAHU3MOB. POJIb BPOXXJIEHHOI'O
NUMMVYHHUTETA B PA3BUTUU CUCTEMHBIX 3ABOJIEBAHUI.

PA3JAPAXKUMOCTDB U PETVYJIALNA Y OPTAHU3MOB. PA3JIPAXKUMOCTDB ¥ OJHOKJIETOUYHBIX OPTAHU3MOB.
TAKCUCBIL. PA3JIPAXXUMOCTD U PET'VJISILIMS Y PACTEHU. POCTOBBIE BEIIIECTBA U UX 3HAUEHUE.

HEPBHASI CUCTEMA U PE®JIEKTOPHAS PEI'VJIAILIUA ¥V )KUBOTHBIX. HEPBHAS CUCTEMA U EE OT/IEJIBI.
SBOJIIOLIMOHHOE YCJIOXHEHUE CTPOEHISI HEPBHOUM CHCTEMBI Y X)KUBOTHBIX. OTAEJIBI TOJIOBHOI'O MO3T A
ITO3BOHOYHBIX )KUBOTHBIX. PEDJIEKC 1 PE®JIEKTOPHAA AVI'A. BE3YCJIOBHBIE U YCJIOBHBIE PED®JIEKCHI.
T'YMOPAJIBHAS PETYJISILIN S U DHJIOKPUHHA S CUCTEMA JXXMBOTHBIX U YEJIOBEKA. XXEJIE3bI SHOKPUHHON
CHUCTEMBI 1 UX TOPMOHBI. JEUCTBUE TOPMOHOB. B3AUMOCBSI3b HEPBHOU 1 DHJOKPUHHOM CUCTEM.
T'UITIOTAJIAMO-TUITIO®U3APHAS CUCTEMA.

JEMOHCTPALINN

ITOPTPET: U. I1. ITABJIOB.

TABJIMIbBI U CXEMBbI: «OJJHOKJIETOYHBIE BOJIOPOCJIN», «MHOT'OKJIETOYHBIE BOJOPOCIJIN», «bAKTEPUN»,
«[TPOCTEMIINE», «OPT AHBI IIBETKOBBIX PACTEHUI», « CUCTEMBI OPTAHOB ITO3BOHOYHBIX JKUBOTHbBIX»,
«BHYTPEHHEE CTPOEHUE HACEKOMBIX», « TKAHU PACTEHU», «KKOPHEBBIE CUCTEMbI», « CTPOEHUE CTEBJIS»,
«CTPOEHMUE JIMCTOBOU IIJIACTUHKW», « TKAHU JXUBOTHBIX», «CKEJIET UEJIOBEKA», «[TUILIEBAPUTEJIbHA S
CUCTEMA», kKKPOBEHOCHAS CUCTEMA», « IBIXATEJIbHAA CUCTEMAY», «<HEPBHAA CUCTEMAY, «KOXA»,
«MBIIIEYHAS CUCTEMA», «BBIAEJIMTEJIbBHAS CUCTEMAY, « 3 HIOKPUHHAS CUCTEMA», « CTPOEHUE MBIIILbI»,
«AIMMYHUTET», «<KUIIEYHOIIOJIOCTHBIE», «CXEMA ITUTAHUS PACTEHUI», «KKPOBEHOCHBIE CUCTEMBI
IIO3BOHOYHbIX JKNBOTHbIX», « CTPOEHUE I'IAPbl», « CTPOEHUE IIJIAHAPUN», «BHYTPEHHEE CTPOEHUE
JOXIEBOI'O UEPBS», <HEPBHAS CUCTEMA Pblb», «<HEPBHA CUCTEMA JISII' YIIKW», <HEPBHASI CUCTEMA
[IPECMBIKAIOIINXCA», «<HEPBHAS CUCTEMA IITUL», <HEPBHAS CUCTEMA MJIEKOIIUTAOIINX», «HEPBHAS
CUCTEMA YEJIOBEKA», «PED®JIEKC».

OBOPYJIOBAHME: CBETOBOI MUKPOCKOII, MUKPOITPEIIAPATHI OJJHOKJIETOUYHbIX OPTAHU3MOB,
MUKPOIIPEITAPATHI TKAHEM, PAKOBMHBI MOJIJIIOCKOB, KOJIJIEKLIMU HACEKOMBIX, UT'JIOKOXUX, )KUBBIE
DK3EMILISIPbI KOMHATHBIX PACTEHUM, TEPBAPUM PACTEHUN PA3HBIX OTAEJIOB, BJIAXKHBIE IIPEITAPATHI
KNBOTHBIX, CKEJIETBI IIO3BOHOYHbIX, KOJUIEKIIMNW BECITIO3BOHOUYHBIX X XMBOTHbIX, CKEJIET YHEJIOBEKA,
OBOPYJIOBAHMUE JUUIS1 JTEMOHCTPALMU [TOYBEHHOI'O 1 BO3AVILIIHOI'O IIUTAHUSI PACTEHU, PACILEIIJIEHU S



KPAXMAJIA U BEJIKOB I10J] AEMCTBUEM ®EPMEHTOB, OBOPYIOBAHUE JJI51 JEMOHCTPALUU OIIBITOB I1O
M3MEPEHUIO )XUBHEHHOU EMKOCTHU JIETKUX, MEXAHU3MA JbIXATEJIbHbBIX ABVWXXEHUMU, MOJEJIN T'OJIOBHOI'O
MO3T' A PA3JIMYHBIX ) KUBOTHBIX.

JIABOPATOPHAS PABOTA «M3YUYEHUE TKAHEW PACTEHUN».

JIABOPATOPHAS PABOTA «M3YUYEHUE TKAHEM XXUBOTHBIX».

JIABOPATOPHAS PABOTA «13YUEHUE OPTAHOB IIBETKOBOI'O PACTEHUS».

TEMA 10. PASMHOXEHWE U PA3SBUTUE OPTAHN3MOB

®OPMBbI PABMHOXXEHI S OPT AHM3MOB: BECIIOJIOE (BKJIIOYASI BETETATUBHOE) U IIOJIOBOE. BUJIbI BECITOJIOI'O
PASMHOXEHUS: IOYKOBAHUE, CIIOPVYJISLUS, ®PATMEHTALUS, KTOHUPOBAHUE.

[IOJIOBOE PASMHOXEHUE. IIOJIOBBIE KJIETKU, UJIU TAMETBI. MENO3. CTAIUU MENO3A. TIOBEJJEHUE XPOMOCOM
B MEMO3E. KPOCCUHI'OBEP. BUOJIOTUYECKUI CMBICJI MEMO3A U ITOJIOBOT'O ITPOLIECCA. MEMO3 U ETO MECTO B
)KU3HEHHOM LIMKJIE OPTAHN3MOB.

[IPEJI3APO/IBILIIIEBOE PABBUTUE. TAMETOI'EHE3 V ) KUBOTHBIX. [TOJIOBBIE XXEJIE3bl. OBPA3OBAHUE U PASBUTHE
[TOJIOBBIX KJIETOK. CITEPMATOI'EHE3 U OOT'EHE3. CTPOEHUE TTOJIOBBIX KJIETOK.

OILJIOJJOTBOPEHUE U SMBPHOHAJIBHOE PA3BUTUE XKMBOTHBIX. CIIOCOBbI OIIJIOJJOTBOPEHUS: HAPYXKHOE,
BHYTPEHHEE. [TAPTEHOT'EHES3.

UHIVMBUY AJIBHOE PASBUTUE OPIAHU3MOB (OHTOI'EHE3). SMBPUOJIOTUS — HAVKA O PA3SBUTUU OPTAHU3MOB.
MOP®OTEHE3 — OJTHA U3 I'NTABHBIX [IPOBJIEM DMBPUOJIOTNU. KOHLIEILIMSI MOP®OTEHOB U MOJIEJIU
MOP®OI'EHE3A. CTAJUU DMBPUOT'EHE3A KMBOTHBIX (HA IIPUMEPE JISITYLIKW). JPOBJIEHUE. TUIIbI JIPOBJIEHUS.
JIETEPMWHUPOBAHHOE U HEJJEPMUHUPOBAHHOE JIPOBJIEHUE. BJIACTVJIA, TUIIBI BJIACTYJI. OCOBEHHOCTHU
JIPOBJIEHI S MJIEKOITUTAIOIIMX. 3APOJBIIIEBBIE JIUCTKHU (TACTPVYJISILINA). 3AKJIAJIKA OPTAHOB U TKAHEU 13
3APOJIBILIEBBIX JINCTKOB. B3AMMHOE BIIUSIHUE YACTEN PASBUBAIOILETOCS 3APO/IBIIIA (OMBPUOHAJIBHAS
UHIYKLUSA). 3AKJIAJIKA IIJTAHA CTPOEHUS X)KUBOTHOI'O KAK PE3YJIbTAT UEPAPXUYECKNX B3AUMOJIENCTBUN
T'EHOB. BJIMSIHUE HA DMBPUOHAJILHOE PA3BBUTHUE PA3BJIMUHBIX ®AKTOPOB OKPY)XKAIOIIEN CPE/IBI.

POCT U PASBUTHE XUBOTHBIX. [IOCTAMBPUOHAJIBHBIN IIEPUO/I. I[TPSIMOE U HEITPSIMOE PA3BUTUE. PASBUTHUE C
METAMOP®O30M V BECIIO3BOHOYHBIX U [TO3BOHOYHbBIX )KUBOTHBIX. BUOJIOTMYECKOE 3HAUEHME IIPSIMOI'O 1
HEIIPSIMOI'O PA3BUTHS, UX PACIIPOCTPAHEHUE B IIPUPOJIE. TUIIBI POCTA JKUBOTHBIX. ®AKTOPHI PEI'YJISLINU
POCTA XUBOTHbBIX U YEJIOBEKA. CTAJIUU [TIOCTOMBPUOHAJIBHOT'O PABBUTHUSA Y )KUBOTHBIX U YEJIOBEKA.
[IEPMO/JIbl OHTOT'EHE3A UEJIOBEKA. CTAPEHUE U CMEPTH KAK BUOJIOTUYECKUE ITPOLIECCHI.

PABMHOXEHUE U PABBUTUE PACTEHUI. TAMETO®UT U CIIOPO®UT. MENO3 B )KU3HEHHOM LIMKJIE PACTEHUI.
OBPA30OBAHME CITOP B IIPOLIECCE MENO3A. TAMETOT'EHE3 V PACTEHUI. OIJIOJOTBOPEHUE U PABBUTHE
PACTUTEJIbHBIX OPTAHM3MOB. IBOMHOE OILJIOJJOTBOPEHUE V LIBETKOBBIX PACTEHUI. OBPABOBAHUE U
PA3BUTUE CEMEHM.

MEXAHU3MbI PET'YJISILIMU OHTOI'EHE3A Y PACTEHUN 1 )KNBOTHBIX.



JTEMOHCTPALIMU

[TIOPTPETHI: C. T. HABAIIINH, X. IITIEMAH.

TABJIMLIBI U CXEMBI: «BETETATUBHOE PASMHOXEHUE», « TUIIbI BECIIOJIOI'O PASMHOXEHU», «PASMHOXEHUE
XJIIAMUJTOMOHA Ibl», «PABMHOXEHUE DBIJIEHBD», «PASMHOXEHHWE TU/PbI», «MENO3», «XPOMOCOMbI»,
«TAMETOI'EHE3», « CTPOEHUE SULEKJIETKU U CIIEPMATO30UIA», «OCHOBHBIE CTAIN OHTOI'EHE3A», «IIPSIMOE
1 HETIPSIMOE PA3BUTHEY, «PA3BUTUE MAUCKOTO KXVKAy», «PASBUTUE CAPAHUNY, «PA3BUTHUE JISATYIIKW»,
«IBOMHOE OIIJIOJJOTBOPEHUE Y LIBETKOBBIX PACTEHUM», « CTPOEHUE CEMSH OJJHOJIOJIbHBIX U IBY 1OJIbHbBIX
PACTEHHU», «KU3HEHHBIN 1{TUKJI MOPCKOM KAITY CThly», « X XU3HEHHBIN [IUKJI MXAy, «XKU3HEHHBIN LINKJI
[TAITOPOTHUKA», « KU3HEHHBIN LIUKJI COCHbBI».

OBOPYJIOBAHUE: CBETOBOM MUKPOCKOII, MUKPOITPEIIAPATHI SIMLEKJIETOK U CIIEPMATO30U/]0B, MO/JIEJIb
«IUKJI PASBUTUS JISIT YLLK ».

JIABOPATOPHAS PABOTA «M3YUYEHUE CTPOEHUS ITOJIOBBIX KJIETOK HA TOTOBBIX MUKPOITPEITAPATAX».
[IPAKTUYECKAS PABOTA «BBISIBJIEHUE ITPU3HAKOB CXOJICTBA 3APOJIBIIIEN ITO3BOHOYHBIX JKUBOTHBIX».
JIABOPATOPHAS PABOTA «CTPOEHUE OPTAHOB PASMHOXEHUS BBICIIIUX PACTEHU».

TEMA 11. TEHETUKA — HAYKA O HACJIEJICTBEHHOCTHU Y U3SMEHUMBOCTU OPITAHU3MOB

UCTOPHS CTAHOBJIEHUS 1 PABBUTUS TEHETUKU KAK HAVKU. PABOTBI I'. MEHJIEJI, I. IE ®PU3A, T. MOPTAHA.
POJIb OTEYECTBEHHBIX VUEHBIX B PASBUTHUU 'EHETUKU. PABOTHI H. K. KOJIBLIOBA, H. I. BABUJIOBA, A. H.
BEJIO3BEPCKOTI'O, I'. . KAPIIEUEHKO, 0. A. ®UJIUITYEHKO, H. B. TUMO®EEBA-PECOBCKOTO.

OCHOBHBIE TEHETUYECKUE TTOHATUS U CUMBOJIBl. TOMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE TEHBI,
AJIBTEPHATUBHBIE ITPU3HAKH, JIOMUHAHTHBIN U PEI{TECCUBHBIN IIPU3HAK, TOMO3UT'OTA, TETEPO3UT'OTA,
YUCTAS JIMHU S, TUBPU/IBI, TEHOTUII, ®EHOTUIL. OCHOBHBIE METO/Ibl TEHETUKW: TUBPHIOJIOTUYECKH,
LIUTOJIOTUYECKUH, MOJIEKYJISIPHO-TEHETUYECKUI.

JTEMOHCTPALIMU

[IOPTPETHI: I'. MEH/IEJIb, I'. JIE ®PU3, T. MOPT'AH, H. K. KOJIbLIOB, H. . BABUJIOB, A. H. BEJIOSEPCKUI, I. 1.
KAPIIEUEHKO, 10. A. ®UJIUITYEHKO, H. B. TUMO®EEB-PECOBCKUN.

TABJIULIBI U CXEMbBI: «METO/IbI TEHETUKW», «CXEMBbI CKPEILIIBAHW ST».

JIABOPATOPHAS PABOTA «JIPO30®UJIA KAK OB BEKT TEHETUYECKNX UCCJIEJIOBAHU».

TEMA 12. 3BAKOHOMEPHOCTU HACJIEJJICTBEHHOCTHU

MOHOTMBPUJTHOE CKPEILMIBAHMUE. ITEPBbBII 3AKOH MEHJIEJIS — 3AKOH EJIMHOOBPA3US T'MMIEPUJIOB ITEPBOI'O
[TOKOJIEHUS. ITIPABUJIO JOMUHUPOBAHUS. BTOPOI 3AKOH MEH/IEJIS — BAKOH PACILEIJIEHUS IIPU3HAKOB.
LIUTOJIOTMYECKUE OCHOBBI MOHOTMBPUTHOI'O CKPEILMBAHUS. TUIIOTE3A UUCTOTHI TAMET.
AHAJIM3UPYIOILEE CKPEILIMBAHUE. [IPOMEXYTOYHBIN XAPAKTEP HACJIEJJOBAHUS. PACIIEIVIEHUE [TPU3HAKOB
[IPU HEITIOJIHOM JOMUHUPOBAHUU.



JTUTUBPUIHOE CKPEIMBAHUE. TPETUN 3AKOH MEH/IEJIA — 3AKOH HE3ABUCUMOT'O HACJIEJJOBAHUS
[IPU3HAKOB. HUTOJIOTMYECKUE OCHOBBI AUTMBPUIHOIO CKPELLIUBAHUSL.

CLIEIUVIEHHOE HACJIEJJOBAHUE IPU3HAKOB. PABOTbBI T. MOPI'AHA. CLIEIUIEHHOE HACJIEJJOBAHUE I'EHOB,
HAPYILIEHUE CUEIUIEHUS MEXY TEHAMU. XPOMOCOMHAS TEOPUSI HACJIEJJICTBEHHOCTH.

TEHETUKA I10JIA. XPOMOCOMHBI MEXAHU3M OIPEJIEJIEHUS [TOJIA. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
T'OMOI'AMETHBII U TETEPOT AMETHBI [TOJ1. TEHETUYECKASI CTPYKTYPA ITOJIOBBIX XPOMOCOM.
HACJIEJJOBAHME [TPU3HAKOB, CLIEIUIEHHBIX C [TOJIOM.

TEHOTHI KAK LIEJJOCTHAS CUCTEMA. TJIEOTPOTINS — MHOXXECTBEHHOE JEVCTBUE 'EHA. MHOXKECTBEHHBIN
AJUIEJIN3M. B3BAUMOJIENCTBUE HEAJUJIEJIbHBIX TEHOB. KOMIZIEMEHTAPHOCTD. DIIUCTA3. [IOJIUMEPU L.
TEHETUYECKUY KOHTPOJIb PA3BUTHS PACTEHUH, )KUBOTHBIX 1 YEJIOBEKA, A TAKXKE ®M3MOJIOT MYECKUX
[IPOLIECCOB, TIOBEJIEHIS Y KOTHUTUBHBIX ®VHKIUN. TEHETUYECKUE MEXAHU3MBI CUMBHUOTEHE3A,
MEXAHWU3MBI B3AUMOJENCTBUS «XO35IUH — ITAPA3UT» U «XO3IUH — MUKPOBUOMy». TEHETUUECKUE ACITEKTBI
KOHTPOJISI U UBMEHEHUS HACJIEJICTBEHHOU UH®OPMALIMY B IOKOJEHUSX KJIETOK U OPTAHU3MOB.
JIEMOHCTPALINU

MMOPTPETHI: I'. MEH/JIEJIb, T. MOPI'AH.

TABJIULIBI U CXEMBI: «[IEPBBII1 U BTOPOI 3AKOHBI MEH/JIE/ISl», «TPETUN 3AKOH MEHJIEJISl», «AHAJIM3UPVIOLLEE
CKPELUBAHUE», «<HEITOJHOE JJOMUHUPOBAHUE», «CLEINIEHHOE HACJIEJOBAHUE MPU3HAKOB V JIPO30®WJIbl»,
«TEHETUKA ITOJIA», «<KAPUOTUII YEJIOBEKA», « KAPUOTHUII JPO30DUIIbly», « KAPUOTUII IITULLbL»,
«MHOXECTBEHHBIN AJIJIEJIU3M», «B3AUMOJENUCTBUE I'EHOB.

OBOPYJIOBAHUE: MOJEJIb JUISI AEMOHCTPALIUU 3AKOHOB EJJUHOOBPA3MS T'MBPUJIOB IIEPBOI'O [TOKOJIEHUS U
PACLLEIUJIEHUS ITIPU3HAKOB, MOJIEJIb JUISI JEMOHCTPALIMY 3AKOHA HE3ABUCHUMOI'O HACJIEJIOBAHM S
MIPU3HAKOB, MOJIEJIb JIJIS1 AEMOHCTPALIMM CLEIIJIEHHOI'O HACJIEJIOBAHU S IIPU3HAKOB, CBETOBOI1
MUKPOCKOII, MUKPOIIPEITAPAT: «JIPO30®UIIAx.

[IPAKTUYECKASI PABOTA «M3VUEHUE PE3YJIbTATOB MOHOTMBPUJHOI'O CKPELLIUBAHUS Y JIPO30DUJIbI».
[IPAKTUYECKASI PABOTA «M3VUEHUE PE3YJIbTATOB JUTMBPUJHOIO CKPELLIUBAHUS V IPO30ODUJIbI».

TEMA 13. 3AKOHOMEPHOCTU U3MEHUYMBOCTU

B3AMMO/IEVCTBUE 'EHOTUIIA U CPE/IbI [IPU ®OPMUPOBAHUN ®EHOTUIIA. U3MEHUMBOCTD ITPU3HAKOB.
KAUYECTBEHHBIE U KOJIMUECTBEHHBIE ITPU3HAKU. BU/bl U3MEHUMBOCTHU: HEHACJIEJJCTBEHHAS U
HACJIEJICTBEHHASL.

MOJINDUKALIMOHHA ST U3MEHUUBOCTD. POJIb CPEJIbl B ®OPMUPOBAHUU MOJAU®UKALIMOHHOI N3MEHUUBOCTH.
HOPMA PEAKIIWU [TPU3HAKA. BAPUALIMOHHBIN PSIJT U BAPUALIMOHHASI KPUBASI (B. MIOTAHHCEH). CBOMCTBA
MOJINPUKALIMOHHON N3MEHUMBOCTH.

TEHOTUITMYECKASI U3SMEHUYMBOCTD. CBOICTBA TEHOTUIIMYECKOI M3MEHUYUBOCTU. BU/Ibl TEHOTUIIMYECKOI
W3MEHUMBOCTU: KOMBUHATUBHAS, MYTALIMOHHASL.



KOMBUHATUBHA S UBMEHUYUBOCTD. MEO3 U IIOJIOBOH ITPOLIECC — OCHOBA KOMBUHATUBHOM
M3MEHYMBOCTU. POJIb KOMBMHATUBHOM U3MEHUYUBOCTHU B CO3JJAHUM TEHETUYECKOI'O PA3SHOOBPA3H S B
IIPEJIEJIAX OJTHOI'O BHJIA.

MYTAIIUOHHA I USMEHUNBOCTbD. BUJIbl MYTALIMI: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE. CLIOHTAHHBIE 1
UHIYIIUPOBAHHBIE MYTALIUN. SIAEPHBIE U IIUTOIUIABMATUYECKUE MYTALIMNA. COMATUYECKHUE U IIOJIOBBIE
MVYTALIUN. IPUYMHBI BOSHUKHOBEHUS MYTALIMI. MYTATEHBI U UX BJIMSHUE HA OPI AHU3MBL.
3AKOHOMEPHOCTU MYTAIIMOHHOT O IIPOIIECCA. 3AKOH TOMOJIOTMYECKUX PSII0B B HACJIEJJCTBEHHOM
M3MEHYMBOCTHU (H.1. BABUJIOB). BHESIIEPHA S UBSMEHUNBOCTD U HACJIEJCTBEHHOCTb.

SIUTEHETUKA U SIIUTEHOMUKA, POJIb SIIMTEHETUYECKUX ®AKTOPOB B HACJIEJJOBAHUN U UBMEHUYMBOCTU
OEHOTUIINYECKUX ITPU3HAKOB Y OPTAHU3MOB.

JTEMOHCTPALIMN

[IOPTPETHI: I'. JIE ®PU3, B. MOTAHHCEH, H. . BABUJIOB.

TABJIMLIBI U CXEMBI: «BHJIbl U3BMEHUYUBOCT Wy, « MOJJUDPUKAIIMOHHA I UBMEHUUBOCTb», <KKOMBUHATUBHA $1
U3MEHYMBOCTby», «MEMO3», «OIIOJJOTBOPEHUE», « 'EHETUYECKUE 3ABOJIEBAHUS YEJIOBEKA», «BU/IbI
MYTALIN».

OBOPYJOBAHUE: JXUBBIE U TEPBAPHBIE DK3EMIUISIPbI KOMHATHbBIX PACTEHUN, PUCYHKU (POTOTPADUN)
KUBOTHBIX C PASJIMYHBIMU BUJJTAMH N3MEHUMBOCTH.

JIABOPATOPHAS PABOTA «MCCJIEJJOBAHUE 3AKOHOMEPHOCTE MOJU®UKALIMOHHOM N3MEHUUBOCTU.
[IOCTPOEHUE BAPUAITMOHHOI'O PSIA U BAPUAITMOHHOM KPUBO».

[IPAKTUYECKAS PABOTA «MYTAILIMU V JIPO30O®MJIBI (HA TOTOBBIX MUKPOITPEITAPATAX)».

TEMA 14. TEHETHKA YEJIOBEKA

KAPUOTUIT YEJIOBEKA. MEXYHAPOIHAS ITIPOTPAMMA UCCJIEJOBAHMS TEHOMA YEJIOBEKA. METO/IbI
M3VUYEHUS TEHETHUKU YEJIOBEKA: TEHEAJIOT MYECKUI, BJIM3HELIOBBIM, IIMTOI'EHETUYECKHM, ITOITYJISIIMOHHO-
CTATUCTUYECKUIA, MOJIEKYJISIPHO-TEHETUYECKUI. COBPEMEHHOE OITPEJEJIEHUE TEHOTHUIIA:
[IOJJTHOTEHOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHME, B TOM YMCJIE C TIOMOILBIO ITL[P-AHAJIU3A.
HACJIEJICTBEHHBIE 3ABOJIEBAHU S YEJIOBEKA. TEHHBIE U XPOMOCOMHBIE BOJIE3HU YEJIOBEKA. BOJIE3HU C
HACJIEJICTBEHHOI ITPEJIPACIIOJIOXKEHHOCTBIO. SHAYEHUE MEJIMIIMHCKOM 'EHETUKU B IIPEJJOTBPAILIEHUN U
JIEYEHMH TEHETUYECKUX 3ABOJIEBAHUI YEJIOBEKA. MEJIUKO-IT'EHETUYECKOE KOHCYJILTUPOBAHUE.
CTBOJIOBBIE KJIETKH. IOHATUE «TEHETUYECKOT'O TPY3A». D TUYECKHUE ACIIEKTHI UCCJEJOBAHUI B OBJIACTH
PEJAKTUPOBAHN S TEHOMA U CTBOJIOBBIX KJIETOK.

T'EHETUYECKUE ®AKTOPHI [TOBBIIIEHHON YYBCTBUTEJILHOCTHU YEJIOBEKA K ®M3UMYECKOMY U XUMUYECKOMY
3ATPI3HEHUIO OKPYXXAIOILEN CPEJIbl. TEHETUYECKAS ITPEJIPACITOJIOXKEHHOCTD YEJIOBEKA K ITATOJIOI MSIM.
JIJEMOHCTPALIMU



TABJIMLIBI U CXEMBbI: «kKAPUOTUII YEJIOBEKA», «METO/Ibl U3YUEHUSI TEHETUKHU YEJIOBEKA», « 'TEHETUYECKUE
3ABOJIEBAHUS YEJIOBEKA».

[IPAKTUYECKAS PABOTA «COCTABJIEHUE U AHAJIN3 POJIOCJIOBHO».

TEMA 15. CEJIEKLIUSI OPTAHU3MOB

JIOMECTHUKALIMS U CEJIEKLIVS. 3APOXIEHUE CEJIEKLIUU U JOMECTUKALIUU. YYEHUE H. U. BABUJIOBA O
LEHTPAX [TPOUCXOXJIEHUS 1 MHOTOOBPA3US KYJIbTYPHBIX PACTEHUI. POJIb CEJIEKLIMU B CO3JTAHUU COPTOB
PACTEHHH U MTOPOJI )KUBOTHBIX. COPT, [IOPOJIA, IIITAMM. 3AKOH TOMOJIOTMYECKUX PSI/IOB B
HACJIEJJCTBEHHO! U3MEHUMBOCTU H. . BABUJIOBA, ET'O 3HAYEHMUE U1 CEJEKIIMOHHOW PABOTBI.

METO/bI CEJIEKIIMOHHOM PABOTBI. UCKYCCTBEHHBI OTBOP: MACCOBBIN U MTHIUBUY AJIbHBIN. DTAIIBI
KOMBUHALIMOHHOM CEJIEKLIMU. UCIIBITAHUE IIPOU3BOUTEJIEN 10 IOTOMCTBY. OTBOP I10 TEHOTHUITY C
[TIOMOII[bIO OLIEHKU ®EHOTHIIA IOTOMCTBA U OTBOP I10 TEHOTUITY C IIOMOILBIO AHAJIU3A JHK.
NCKYCCTBEHHBI MYTATEHE3 KAK METO/I CEJIEKIIUOHHOM PABOTBI. PAJIMALIMOHHBINA 1 XUMWYECKWIA
MYTATEHE3 KAK UICTOYHUK MYTALIMI Y KYJIBTYPHBIX ®OPM OPITAHU3MOB. UCIIOJIb30BAHUE TEHOMHOI'O
PEJJAKTUPOBAHUS 1 METOJIOB PEKOMBUHAHTHBIX JTHK JJIS IIOJYUYEHUS UCXOJHOI'O MATEPUAJIA JIJIS
CEJIEKLUN.

[IOJIYYEHUE OJUIUIONUJ0B. BHYTPUBUJIOBAS T'MBPUN3ALUS. BJIN3KOPOJCTBEHHOE CKPEIIMBAHUE, NI
UHBPUJIMHI. HEPOJCTBEHHOE CKPEILIUBAHUE, NJIN AYTEPUJUHI. TETEPO3MC U EI'O ITPUYUHBI.
UCIIOJIb3OBAHUE 'ETEPO3UCA B CEJIEKLIUU. OTAAJIEHHAS TUBPUU3 AL, IPEOJIOJIEHUE BECITJIOANS
MEXBU/IOBBIX TMBPUJIOB. JOCTUXXEHUS CEJEKIUU PACTEHUI U )KUBOTHBIX. «3EJIEHAS PEBOJIIOLIU S ».
COXPAHEHUE U U3YUYEHUE '’EHETUYECKUX PECYPCOB KVYJIbTYPHBIX PACTEHUN U UX JUKUX POIUYEN IS
CO3/IAHM S HOBBIX COPTOB U TMBPUJIOB CEJIbCKOXO3SIUCTBEHHbBIX KVJIbTYP. U3VUEHUE, COXPAHEHUE U
VIIPABJIEHUE TEHETUUYECKUMU PECYPCAMU CEJIbCKOXO3SMUCTBEHHBIX U ITPOMBICJIOBBIX ) KUBOTHBIX B
LEJISX VIVUIIEHUS CYLIECTBYIOLIMX U CO3AHMS HOBBIX ITOPO/I, JINHUI U KPOCCOB, B TOM UUCIJIE C
[IPUMEHEHUEM COBPEMEHHbBIX METO/IOB HAYUYHbBIX UCCJIEJJOBAHUM, [TIEPEJOBBIX UJEN U TEPCIIEKTUBHBIX
TEXHOJIOT' 1.

JTEMOHCTPALIMU

[IOPTPETHI: H. 1. BABUJIOB, . B. MUUVYPUH, I'. JI. KAPIIEUEHKO, II. I1. IYKbSIHEHKO, b. JI. ACTAVPOB, H. BOPJIOVT,
JI. K. BEJISIEB.

TABJIULIbI U CXEMBI: «[{IEHTPBI [IPOUCXOXIEHWS 1 MHOI'OOBPA3US KYJIbTYPHBIX PACTEHU Y, «3AKOH
T'OMOJIOTMYECKUX PSJIOB B HACJEJACTBEHHOU U3MEHUYMBOCTW», «METO/IbI CEJIEKL[MW», «OTJTAJIEHHAS
TUBPUINBALIU Y, «MYTATEHE3».

JIABOPATOPHAS PABOTA «M3YUYEHUE COPTOB KVJIbTYPHBIX PACTEHUU U I[TOPOJI JOMAIIHUX XXUBOTHDBIX».
JIABOPATOPHAS PABOTA «M3VUEHUE METO/IOB CEJIEKLINU PACTEHUMN».

[TIPAKTUYECKAS PABOTA «IIPUBUBKA PACTEHUM».



DKCKYPCHUS «OCHOBHBIE METO/Ibl Y JIOCTMXEHUS CEJIEKLIMU PACTEHUI U )KUBOTHBIX (HA CEJIEKLIMOHHYIO
CTAHLIMIO, IJIEMEHHYIO ®EPMY, COPTOUCIILITATEJILHBIN YUACTOK, B TEIUIMYHOE XO34MCTBO, B
JIABOPATOPUIO ATPOYHUBEPCUTETA WJIX HAYUHOI'O LIEHTPA)».

TEMA 16. BUOTEXHOJIOTUS U CUHTETUYECKA S BUOJIOT U

OBBEKTHI, UICTTIOJIb3YEMBIE B BUOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYJILTYPBI, MUKPOOPT AHM3MBI, NX
XAPAKTEPUCTUKA. TPAIULIMOHHAS BUOTEXHOJIOTMSI: XJIEBOIIEUYEHUE, TIOJIVYEHUE KUCJIOMOJIOUYHBIX
[MPOIYKTOB, BUHOAEJWE. MUKPOBUOJIOTMUECKUN CUHTE3. OB EKTHI MUKPOBUOJIOTMUYECKUX TEXHOJIOTWIA.
[TPOU3BOJICTBO BEJIKA, AMMHOKHNCJOT Y BATAMUHOB.

CO3JIAHUE TEXHOJIOTUI U UHCTPYMEHTOB LEJEHATIPABJIEHHOT'O U3MEHEHUS U KOHCTPYUPOBAHUS
TEHOMOB C LEJIBIO TIOJIVYEHU ST OPTAHU3MOB U X KOMIIOHEHTOB, COJEPKAIIMX HE BCTPEUAIOIIMECS B
MMPUPOJIE BUOCUHTETUYECKUE TTYTH.

KJIETOUHAS MHXEHEPUS. METO/IbI KYJIBTYPBI KJIETOK 1 TKAHEIN PACTEHUI 1 )XKUBOTHBIX. KPUOBAHKM.
COMATHUYECKAS TUBPUJN3ALINS U COMATUYECKUI DMBPUOTEHE3. UCTIOJIb30BAHUE I'ATIJIONJIOB B CEJIEKIIAU
PACTEHU. TIOJIVYEHUE MOHOKJIOHAJILHBIX AHTUTEJL. UCTIOJIb30BAHUE MOHOKJIOHAJILHBIX U
MMOJIMKJIOHAJIbHBIX AHTUTEJ B MEJIMLIMHE. UCKYCCTBEHHOE OIIJIOJOTBOPEHUE. PEKOHCTPYKIIUS
SUIEKJIETOK U KJIOHUPOBAHUE JXMBOTHBIX. METOJI TPAHCIUTAHTAIIMU SIJIEP KJIETOK. TEXHOJIOTUU
03JIOPOBJIEHUS, KYJIbTUBUPOBAHUS U MUKPOKJIOHAJILHOI'O PABMHOXXEHUS CEJILCKOXO3SIMICTBEHHBIX
KYJIBTYP.

XPOMOCOMHASI U TEHHASI UH)XKEHEPUS. UCKYCCTBEHHBIN CUHTE3 TEHA U KOHCTPYUPOBAHUE
PEKOMBUHAHTHBIX JHK. CO3JJAHUE TPAHCTEHHBIX OPTAHWU3MOB. JOCTWXEHMS U TTIEPCITEKTHBBI
XPOMOCOMHOW 1 TEHHOM MHXEHEPUU. DKOJIOTMYECKUE U DTUYECKUE MPOBJEMbBI TEHHOW UHXEHEPUMU.
MEJIULMHCKUE BUOTEXHOJIOTUU. TIOCTTEHOMHA S LIU®POBA S MEJAULIMHA. ILP-IUATHOCTHUKA.
METABOJIOMHBIN AHAJIN3, TEHOLIEHTPUUYECKUI AHAJIN3 TIPOTEOMA UEJIOBEKA J1J1S1 OLIEHKU COCTOSIHUS ETO
3/I0POBbS1. UICIIOJIb30BAHUE CTBOJIOBBIX KJIETOK. TAPTETHAS TEPAIIUS PAKA. 3D-BUOUHKEHEPUS JUIS
PA3PABOTKU ®YHJIAMEHTAJIbHBIX OCHOB MEJIULIMHCKUX TEXHOJIOT W, CO3JIAHUS KOMIUIEKCHBIX TKAHEN
COYETAHMEM TEXHOJIOTUI TPEXMEPHOI'O BUOTIPUHTUHT A U CKAD®DOJIJIMHT A /181 PELLEHUS 3AJTIAY
[MEPCOHAJIM3UPOBAHHON MEJIMLIMHBIL.

CO3JIAHUE BEKTOPHBIX BAKIIMH C L{EJIbIO OBECIIEYEHUS KOMBUHUPOBAHHOM 3AIIUTHI OT BO3BYAUTEJEN
OPBHU, YCTAHOBJIEHUE MOJIEKYJISIPHBIX MEXAHU3MOB ®VHKIIMOHUPOBAHUS PHK-COEPXAILX BUPYCOB,
BBI3BIBAIOIIX OCOBO OITACHBIE 3ABOJIEBAHUS YEJIOBEKA U JKUBOTHBIX.

JIEMOHCTPALIMU

TABJIULIBI M CXEMBI: «ICTIOJIb30BAHUE MUKPOOPT AHM3MOB B ITPOMBILIJIEHHOM ITPOU3BOJICTBE,
«KJIETOYHA I UH)KEHEPU SI», «CTEHHASI UH)KEHEPU S ».

JIABOPATOPHAS PABOTA «M3YUEHUE OBBEKTOB BUOTEXHOJIOT Ul».



[NPAKTUYECKASA PABOTA «IIOJIVUEHUE MOJIOYHOKUCJIBIX ITPOJYKTOB».
BKCKVYPCUS «BUOTEXHOJIOTUS — BAXXHEWIIA S [TIPOU3BOJIUTEJILHAS CUJIA COBPEMEHHOCTHU (HA
BUOTEXHOJIOTUYECKOE ITPOU3BOJCTBO)».

11 KIIACC

TEMA 1. 3APOXJIEHUE U PA3BUTUE DBOJIOLMOHHBIX ITPEJICTABJIEHN B BUOJIOT U

SBOJIIOLIMOHHAS TEOPUS Y. TAPBUHA. [IPEJITIOCBHIJIKY BOSHUKHOBEHU ST JAPBUHU3MA. )KU3Hb U HAYUHAS
JEATEJBHOCTD 4. IAPBUHA.

JIBIDKYILUE CUJIBbI DBOJIIOLIMU BUJIOB 10 Y. IAPBUHY (BBICOKASI UHTEHCUBHOCTBL PA3MHOXEHUSI
OPTAHM3MOB, HACJIEJJCTBEHHA ST U3BMEHUMBOCTD, BOPBBA 3A CYIIIECTBOBAHUE, ECTECTBEHHBIN 1
MCKYCCTBEHHBII OTEOP).

O®OPMJIEHUE CUHTETUUYECKOM TEOPUH DBOJIIOLIUY (CTD). HEUTPAJIILHAS TEOPUSI DBOJIIOIIMU. COBPEMEHHAS
SBOJIIOLIMOHHAS BUOJIOT WS, 3HAUEHUE DBOJIIOLIMOHHON TEOPUU B ®OPMUPOBAHNUU ECTECTBEHHO-
HAVYHOI KAPTHUHBI MUPA.

JIEMOHCTPALINU

ITIOPTPETBI: APUCTOTEJIb, K. JMHHEM, XK. b. JAMAPK, 2. )X. CEHT-WJIEP, ). KIOBBE, U. JIAPBUH, C. C. YETBEPUKOB,
1. U. LIMAJIBTAY3EH, JK. XOJIJIEHH, 1. K. BEJISIEB.

TABJIMLBI U CXEMBI: «CUCTEMA KHUBOM ITPUPO/IBI (IO K. JUHHEIO)», «JIECTHULIA )XUBBIX CYIIECTB (110
JIAMAPKY)», «MEXAHU3M ®OPMUPOBAHUS [TPUCIIOCOBJIEHUN Y PACTEHUI U )KUBOTHBIX (I10 TAMAPKY)»,
«KAPTA-CXEMA MAPIIPYTA YTELWECTBUS U. JAPBUHA», «<HAXOJKU U. JAPBUHA», «®OPMbI BOPbBbBI 3A
CVIIECTBOBAHUE», «[IOPOJIbl TOJIYBEW», «MHOT'OOBPA3UE KYJIbTYPHBIX ®OPM KAITYCThbIy», «[IOPO/IbI
JIOMAIITHUX )XUBOTHBIX», «CXEMA OBPA30BAHH S HOBBIX BUJIOB (T10 Y. JAPBUHY)», «CXEMA COOTHOILEHUS
JIBIDKYILUX CUJI DBOJIIOLIMU», «OCHOBHBIE [MOJIOXKEHUSI CUHTETUYECKOI TEOPUU DBOJIIOLUN».

TEMA 2. MUKPODBOJIIOLIUS U EE PE3VJIbTATBI

TIONYJISALMS KAK DJIEMEHTAPHAS EJUHULIA DBOJIIOLIUN. COBPEMEHHBIE METO/1bl OLIEHKU TEHETUYECKOI'O
PA3HOOBPA3US U CTPYKTYPbI ITONYJIALNN. U3MEHEHUE TEHO®OH/IA OIMYJISIIIUU KAK DJIEMEHTAPHOE
SBOJIIOLIMOHHOE SIBJIEHUE. 3AKOH TEHETUUECKOI'O PABHOBECHSI K. XAPJIU, B. BAIIHBEPTA.
SJIEMEHTAPHBIE ®AKTOPBI (IBUKYIIUE CUJIBI) DBOJIIOLIMN. MYTALIMOHHBIN [TPOIIECC. KOMBUHATUBHASI
W3MEHUMBOCTD. JIPEN® I'EHOB — CJIVUANHBIE HEHAIIPABJIEHHBIE U3MEHEHUS YACTOT AJUIEJIEH B
MIONYJIALUAX. DPDEKT OCHOBATEJS. DOOEKT BYTBHIJIOUHOI'O F'OPJIBIIIKA. CHIDKEHUE TEHETUUECKOI'O
PA3HOOBPA3US: TIPUUYMHBI U CJIEJICTBUSL. TIPOSIBJIEHUE DODEKTA JIPEN®A TEHOB B BOJIBIINX U MAJIBIX
MIOTYJIALIMSAX. MUTPALIAN. U30JISILU S TTOMYJISILIUIA: TEOTPAGUYECKAS (ITIPOCTPAHCTBEHHAS),
BUOJIOTUYECKAS (PEITIPOJIYKTHUBHAS).



ECTECTBEHHbBII OTBOP — HATIPABJISIIOLUI ®AKTOP DBOJIIOLIMU. ®OPMbI ECTECTBEHHOI'O OTBOPA:
JIBIKYILMN, CTABUJIN3UPYIOINN, PA3PBIBAIOIINH (JIU3PYIITUBHLIN). [IOJIOBOM OTHEOP. BOSHUKHOBEHME U
ABOJIIOLUS COLIMAJIBHOT'O TTOBEJEHN S J)KUBOTHBIX.

[IPUCIIOCOBJIEHHOCTbh OPTAHU3MOB KAK PE3VJIbTAT MUKPODBOJIIOLUU. BOSHUKHOBEHUE ITPUCIIOCOBJIEHNI
Y OPTAHU3MOB. APOMOP®O3bI I UITUOAJJAIITALIMU. [IPUMEPBI [TPUCIIOCOBJIEHUN Y OPTAHU3MOB:
MOP®OJIOTMYECKUE, ®U3UOJIOTUYECKUE, BUOXUMUYECKUE, [IOBEJJEHYECKUE. OTHOCUTEJIbBHOCTbD
[TPUCIIOCOBJIEHHOCTU OPT AHU3MOB.

BHJI, ETO KPUTEPUU U CTPYKTYPA. BUIOOBPABOBAHUE KAK PE3VJIIBTAT MUKPODBOJIIOLIMN. N30JISLIS —
KJIFOYEBOU ®AKTOP BIJIOOBPA3OBAHNS. IIVTU U CIIOCOBBI BUIOOBPA3OBAHNS: AJIJIOIIATPUUYECKOE
(TEOI'PA®UYECKOE), CHMITATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (ITOJIMIVIOU U3 AL,
TUBPUINU3ALIMS). JJIUTEJIBHOCTH SBOJIIOLIMOHHBIX ITPOLIECCOB.

MEXAHW3MbI ®OPMHUPOBAHUS BUOJIOTMYECKOT O PABHOOBPA3U L.

POJIb DBOJIIOLIMOHHON BMOJIOT' U B PABPABOTKE HAYYHBIX METOJJOB COXPAHEHU I BUOPA3BHOOBPA3U .
MUKPODBOJIIOLIM S U KOBBOJIIOLINS [TAPABUTOB U X XO3SEB. MEXAHU3MbI ®OPMUPOBAHUS YCTONYUBOCTU
K AHTUBUOTUKAM U CITOCOBbI BOPHBBI C HEN.

JTEMOHCTPALIMU

[TOPTPETHI: C. C. YETBEPUKOB, 3. MAMP.

TABJIMLIBI U CXEMBI: «MYTALIMOHHA S UBSMEHUUBOCTby, «[TOITYJISILHUOHHAS CTPYKTYPA BUJIA», «CXEMA
[TPOSIBJIEHUS 3AKOHA XAPJM-BAMHBEPT A», « IBIDKYILIME CUJIBI DBOJIOLINN Y, « dKOJIOTUYECKAS N3OSN
IOV JISLIU CEBAHCKOU ®OPEJIN», «TEOTPA®UUYECKA S U30JISLUS JIMCTBEHHULbI CUBUPCKOM U
JIMCTBEHHULIBI TAVPCKOW», «ITOMYJISLMOHHBIE BOJIHbI YUCJIIEHHOCTU XUIIHUKOB 1 XXEPTB», «CXEMA
JIEMCTBUS ECTECTBEHHOI'O OTBOPAY, «®OPMbI BOPBBBI 3A CYILIECTBOBAHMUEY, «MHYCTPUAJILHBII
MEJIAHU3M», « XKUBBIE UCKOITAEMBIE», «[IOKPOBUTEJILCTBEHHA I OKPACKA XUBOTHBIX»,
«ITPEJAVIIPEXIAIOIIAS OKPACKA XXUBOTHBIX», «®U3UOJOT'MYECKUE AJAIITALIUNY, « [TIPUCITOCOBJIEHHOCTD
OPTAHM3MOB U EE OTHOCUTEJIBHOCTb», «KKPUTEPUU BUIA», « BU/IbI-IBOMHUK», «CTPYKTYPA BUJIA B
[IPUPOJIE», «CIIOCOBbI BUJIOOBPA3BOBAHUS Y, « 'TEOTPA®UUYECKOE BUJIOOBPA3OBAHUE TPEX BUIOB
JIAHJIBILIEM», «KOJIOT'MYECKOE BUJIOOBPASOBAHUE BUI0OB CUHUL]y, « TOJUIIJIOUbI PACTEHUNY, «KAITYCTHO-
PEJIEYHBIN TYUBPU/T».

OBOPYJIOBAHUE: TEPBAPUU PACTEHUN, KOJIJIEKI[M HACEKOMBIX, UYVYEJIA IITUL] U 3BEPEN C IPUMEPAMUI
PA3JIMYHBIX [IPUCIIOCOBJIEHUM, UYUEJIA IITHL] U 3BEPEN PA3HBIX BUJIOB, TEPBAPUU PACTEHUI BJIN3KUX
BUJIOB, OBPA3OBABIINXCS PAJINYHBIMU CIIOCOBAMMU.

JIABOPATOPHAS PABOTA «BbISIBJIEHUE UIBMEHUMBOCTH Y OCOBEN OJHOT'O BUJIAY.

JIABOPATOPHAS PABOTA «I[IPUCITOCOBJIEHUS OPTAHU3MOB U UX OTHOCUTEJIBHAS LIEJTECOOBPA3HOC Thy.
JIABOPATOPHAS PABOTA «CPABHEHUE BU/IOB 10 MOP®OJIOT MYECKOMY KPUTEPHIO».



TEMA 3. MAKPODBOJIIOLIMS U EE PE3YJIbTATBI

METO/Ibl U3YUEHUST MAKPODBOJIIOLIMU. [TAJIEOHTOJIOTMYECKUE METO/Ibl U3YUEHUS DBOJIIOLUU.
MTEPEXO/THBIE ®OPMbI Y ®VJIOTEHETUYECKUE PSIJIbI OPTAHU3MOB.

BUOTEOT PAGMYECKUE METO/IbI N3YUEHUS DBOJIIOINN. CPABHEHUE ®JIOPLI I ®AYHLI MATEPUKOB 1
OCTPOBOB. BUOTEOI'PA®UUYECKUE OBJIACTH 3EMJIN. BUJIbI-DHJEMUKU U PEJIUKTHI.

SMBPUOJIOTMYECKUE Y CPABHUTEJIBLHO-MOP®OJIOT'MUECKUE METO/1bl U3YUEHUS DBOJIIOLUU. TEHETUYECKUE
MEXAHU3MBI DBOJIIOLMY OHTOTEHE3A U OSBJIEHNS DBOJIIOLIMOHHBIX HOBIIECTB. TOMOJIOTMUHBIE U
AHAJIOTUYHBIE OPTAHBL. PYJIMMEHTAPHBIE OPTAHBI I ATABU3MBL. MOJIEKYJISIPHO-TEHETUYECKUE,
BUOXUMHWYECKUE 1 MATEMATHUYECKUE METO/IbI U3YUYEHUS DBOJIOLIMN. TOMOJIOTMYHBIE TEHBL.
COBPEMEHHBIE METO/IbI [TIOCTPOEHUS ®MJIOTEHETUYECKNX JIEPEBLEB.

XPOMOCOMHBIE MYTALIMU U DBOJIIOLINSI TEHOMOB.

OBIIUE 3AKOHOMEPHOCTH (ITPABUJIA) DBOJIIOLIMU. TIPMHIIUIT CMEHBI @ VHKLIUI. HEOBPATUMOCTD DBOJIIOLIU.
AJIATITUBHAS PAJTUALINS. HEPABHOMEPHOCTEL TEMITOB DBOJIIOLUL.

JTIEMOHCTPALINU

ITIOPTPETHI: K. M. BAP, A. O. KOBAJIEBCKMUIA, ®. MIOJIJIEP, D. TEKKEJIb.

TABJIULIBI U CXEMBI: «®UJIOTEHETUYECKUI PSIJT JIOIIAJIU», «APXEOIITEPUKC», «3BEPO3YBLIE SIILEPLI»,
«CTETOLIE®AJIbl», «PUHUODUTDI», « CEMEHHBIE ITATIOPOTHUKU», «BUOTEOI PAGUUYECKUE 30HbI 3EMJIN», «IPEN®
KOHTUHEHTOB», «PEJIUKTbl», «<HAUAJIBHBIE CTAJIMY DMBPUOHAJIBHOI'O PA3BUTH S TIO3BOHOYHBIX
KUBOTHbBIX», « 'OMOJIOTMYHBIE U AHAJIOTMYHBIE OPTAHbI», «PYAUMEHTbI», « ATABU3Mbl», «XPOMOCOMHBIE
HABOPBI UEJIOBEKA U LIUMITAH3E», «JIABHBIE HAIIPABJIEHUS DBOJIIOLIUN», «OBIIUE 3AKOHOMEPHOCTU
SBOJIIOLIU M ».

OBOPYJIOBAHUE: KOJUUIEKLIUU, TEPBAPUU, MVYJISIKU UICKOITAEMBIX OCTATKOB OPTAHU3MOB, MVYJISIKU
F'OMOJIOTMYHBIX, AHAJIOTMYHBIX, PYIUMEHTAPHBIX OPTAHOB U ATABU3MOB, KOJJIEKLIUY HACEKOMBIX.
TEMA 4. TIPOUCXOXJIEHUE U PA3BUTHUE XU3HU HA 3EMJIE

HAVYHBIE TUIIOTE3bI IPOUCXOXAEHUS )KU3HU HA 3EMJIE. ABUOTEHE3 U TAHCIIEPMUSL. JOHAYYHBIE
MIPEJICTABJIEHUSI O 3APOXIEHUU XU3HU (KPEALIMOHU3M). TUIIOTE3A IIOCTOSIHHOI'O CAMO3APOXKIEHU ST
*KU3HU U EE OTIPOBEP)KEHUE OIBITAMU @. PEJIU, JI. CITAJUIAHLIAHU, JI. IACTEPA. [IPOUCXOXXAEHUE KU3HU U
ACTPOBMOJIOTUSL.

OCHOBHBIE DTATIBI HEOPT AHUUECKO! DBOJIIOLIMU. TNIAHETAPHAS (TEOJIOTMUECKA $T) DBOJIIOLIUSL.
XUMUWYECKAS DBOJIIOLNS. ABUOTEHHBIN CUHTE3 OPTAHMYECKUX BEI[ECTB U3 HEOPTAHUYECKHUX. OIIBIT C.
MUJIJIEPA U T. IOPU. OBPA30OBAHMUE TTOJIMMEPOB 113 MOHOMEPOB. KOAILIEPBATHASI TUTIOTE3A A. U. OTTIAPUHA,
TUIMOTE3A TIEPBUYHOI'O BYJILOHA JIK. XOJIIENIHA, TEHETUYECKAS TUIIOTE3A T. MEJIJIEPA. PUBO3UMBI (T. YEK)
1 TUIIOTE3A «MUPA PHK» V. TWJIBEPTA. ®OPMUPOBAHUE MEMBPAH U BOSHUKHOBEHUE ITPOTOKJIETKU.



UCTOPUS 3EMJIM U METO/IbI EE N3VUEHUS. UCKOITAEMBIE OPTAHUYECKUE OCTATKU. TEOXPOHOJIOT U U EE
METO/Ibl. OTHOCUTEJIbHASI 1 ABCOJIFOTHASI TEOXPOHOJIOT'MSL. TEOXPOHOJIOTMYECKA S IIIKAJIA: SOHBI, DPbI,
[IEPMO/IbI, DIIOXU.

HAYAJIBHBIE DTAIIbI OPTAHUYECKOM DBOJIIOLUN. [TOSBJIEHUE U ABOJIIOLNS [IEPBBIX KJIIETOK. DBOJIIOLUS
METABOJIM3MA. BO3HUKHOBEHUE IMEPBbIX DKOCUCTEM. COBPEMEHHBIE MUKPOBHBIE BUOIUIEHKU KAK AHAJIOT
[IEPBBIX HA 3EMJIE COOBILECTB. CTPOMATOJIUTHL. [TIPOKAPUOTHI U DYKAPUOTHI.

[IPOUCXOXJIEHUE DYKAPUOT (CUMBUOTI'EHE3). BOJIIOIIMOHHOE ITPOMCXOXJEHUE BUPYCOB.
[IPOUCXOXJIEHNE MHOT'OKJIETOUYHBIX OPTAHN3MOB. BOSHUKHOBEHUE OCHOBHBIX I'PYIIITI MHOT' OKJIETOUYHBIX
OPTAHU3MOB.

OCHOBHBIE DTAIIbI ABOJIIOLIMU BBICIIUX PACTEHUI. OCHOBHBIE APOMOP®O3bl PACTEHUI. BIXOJ] PACTEHUI
HA CYIY. IOSIBJIEHUE CIIOPOBBLIX PACTEHUN U 3ABOEBAHUE UMM CYIIINU. CEMEHHBIE PACTEHUSL.
[IPOMCXOXJIEHUE LIBETKOBBIX PACTEHUI.

OCHOBHBIE ATAIIbI ABOJIIOLIMU KUBOTHOI'O MUPA. OCHOBHBIE APOMOP®O03bI JKUBOTHBIX. BEH/ICKASI ®AYHA.
KEMBPUMCKUI B3PbIB — [TOSIBJIEHUE COBPEMEHHbBIX TUIIOB. IIEPBBIE XOPJIOBBIE XXUBOTHBIE. )XU3Hb B BOJIE.
SBOJIIOLIMS TTIO3BOHOYHBIX. [IPOUCXOXJIEHUE AM®UBUN U PEIITUINI. IPOUCXOXIEHUE MJIEKOIIUTAIOINX
U IITULL. [TIPYHIAII KJIFOYEBOI'O APOMOP®O3A. OCBOEHUE BECITO3BOHOYHBLIMU 1 [TO3BOHOYHBLIMU
XUBOTHBIMU CVYIIIU.

PA3BUTHE XM3HU HA 3EMJIE I10 SPAM U IIEPUOJIAM: APXEN, [IPOTEPO30OM, ITAJIEO3011, ME3030i1, KAMTHO3OIA.
OBLIAS XAPAKTEPUCTUKA KJIIMMATA Y TEOJIOT'MYECKUX [TPOLIECCOB. ITOSBJIEHUE U PACLIBET XAPAKTEPHBIX
OPT'AHM3MOB. YIJIEOBPA3OBAHMUE: EI'O YCJIOBUS U BJUSIHUE HA TA30BbII1 COCTAB ATMOC®EPHL.

MACCOBBIE BBIMUPAHMS — SKOJIOTUYECKWE KPU3UCHI I[TPOLIJIOTO. [TPUYNHBI U CJIEJICTBUS MACCOBBIX
BbIMUPAHUN. COBPEMEHHBIN PKOJIOTUYECKUN KPU3UC, ETO OCOBEHHOCTU. [TIPOBJIEMA COXPAHEHUS
BUOPA3HOOBPA3US HA 3EMJIE.

COBPEMEHHA I CUCTEMA OPTAHUYECKOI'O MUPA. TIPUHLIUIIBI KIIACCUPUKALIUU OPTAHU3MOB. OCHOBHBIE
CUCTEMATUYECKUE T'PYIIILI OPTAHU3MOB.

JTEMOHCTPALIMU

[IOPTPETHI: ®. PEJIN, JI. CIIAJUTAHLIAHU, JI. [TACTEP, U. U. MEUHHKOB, A. 1. OIIAPWH, J{)K. XOJIJAEVH, I'. MEJIJIEP, C.
MWJLJIEP, I'. IOPU.

TABJIMLIBI U CXEMBI: «CXEMA OIIBITA @. PE/IN», «CXEMA OIIBbITA JI. [TACTEPA 110 U3VUEHUIO CAMO3APOXIEHUS
JKU3HN», «CXEMA OIIBITA C. MUJIJIEPA, T'. FOPU», «3TAIIBI HEOPTAHMYECKOM ABOJIIOLIN Ny,

«TEOXPOHOJIOT MYECKA S ILIKAJIA», «<HAUYAJIBHBIE DTAIIBI OPTAHUYECKOM DBOJIIOLINN», « CXEMA OBPA3SOBAHU S
SVKAPUOT IIYTEM CUMBUOTEHE3A», « CUCTEMA JXUBOM I[TPUPO/Ibl», «CTPOEHUE BUPYCA», «KAPOMOP®O3bI
PACTEHU», «PUHUODUTbI», «OJHOKIIETOUYHBIE BOJJOPOCIINy», « MHOTOKJIETOUYHBIE BOJIOPOCJIN», «MXH»,
«ITATIOPOTHUKN», «TOJIOCEMEHHBIE PACTEHMUSI», «OPTAHBI LIBETKOBBIX PACTEHUM», «CXEMA PA3BUTUS



JKUBOTHOI'O MUPA», kK APOMOP®O3bI JKUBOTHBIX», «[IPOCTEUIINEy, «KUILIEYHOITIOJIOCTHBIE», « IJIOCKUE
YEPBU», «HJIEHUCTOHOI'UE», «PbIbbl», «k 3EMHOBO/IHBIE», «K[TPECMBIKAIOIIUECS», «[ITTULIbI»,
«MJIEKOITUTAIOIIUE», «PA3BUTUE XXU3HU B APXENICKOU DPE», «PASBUTHUE XXWU3HU B [TIPOTEPO30MCKON DPEy,
«PA3BUTHUE XN3HU B ITAJIEO30MCKOI DPEy», «PA3BUTHUE KU3HU B ME3030MCKOM DPE», «PABBUTHUE XKU3HHU B
KAMHO30MCKOM APE», « COBPEMEHHASI CUCTEMA OPTAHUYECKOI'O MUPA».

OBOPYIOBAHUE: TEPBAPUN PACTEHUM PA3JIMYHBIX OTAEJIOB, KOJIJIEKLIMU HACEKOMBIX, BJIAXKHBIE
[TPEITAPATHI )KUBOTHBIX, PAKOBHMHBI MOJIJIIOCKOB, KOJUJIEKLUU UTJIOKOXHNX, CKEJETHI I03BOHOYHbBIX
)KUBOTHBIX, YYUEJIA IITUL] U 3BEPE!, KOJUIEKIIUN OKAMEHEJIOCTEM, IIOJIE3HBIX UCKOITAEMBIX, MV JISIKU
OPTAHUYECKHNX OCTATKOB OPTAHU3MOB.

BUPTYAJIbHAS JIABOPATOPHAS PABOTA «MOJIEJIJMPOBAHUE OITBITOB MUJIJIEPA-IOPU 10 U3VUEHUIO
ABUOT'EHHOI'O CUHTE3A OPTAHUYECKUX COEIMHEHUN B TEPBUYHOUN ATMOC®EPEy.

JIABOPATOPHAS PABOTA «MI3YUEHUE U OIIMCAHUE UCKOITAEMBIX OCTATKOB JJPEBHIX OPTAHU3MOB».
[IPAKTUYECKAS PABOTA «M3YUEHUE OCOBEHHOCTEM CTPOEHUS PACTEHUM PA3HBIX OTJEJIOB».
[TPAKTUYECKAS PABOTA «M3YYEHUE OCOBEHHOCTEU CTPOEHUS [TO3BOHOYHBIX ) KUBOTHBIX».

TEMA 5. IPOUCXOXXJIEHUE YEJIOBEKA — AHTPOIIOI'EHE3

PA3JIEJIBI Y 3AZTAYU AHTPOITOJIOTMU. METO/IbI AHTPOIIOJIOT U.

CTAHOBJIEHME IIPEJICTABJIEHUI O IIPOUCXOXIEHUU YEJIOBEKA. PEJIMTMO3HBIE BO33PEHU L. COBPEMEHHBIE
HAVYYHBIE TEOPUU.

CXOJICTBO YEJIOBEKA C )XUBOTHBIMU. CUCTEMATHUYECKOE ITOJIOXKEHUE YEJIOBEKA. CBUJETEJILCTBA
CXOJICTBA YEJIOBEKA C )XUBOTHBIMU: CPABHUTEJIbHO-MOP®OJIOT MUECKUE, SMBPUOJIOTUYECKMUE,
®U3UOJIOIO-BUOXUMUYECKUE, IIOBEJEHUYECKHUE. OTJIMYMS YEJIOBEKA OT KMBOTHBIX. IIPSIMOXOXIEHUE U
KOMIUIEKC CBSI3AHHBIX C HUM ITPU3HAKOB. PA3BUTUE 'OJIOBHOI'O MO3I'A U BTOPOI CUTHAJIbHOM CUCTEMBI.
JIBIKYILHME CUJIbI (PAKTOPBI) AHTPOIIOTEHE3A: BUOJIOTUYECKHUE, COLIMAJIBHBIE. COOTHOILLIEHUE
BUOJIOTUYECKUX U COLIMAJIBHBIX ®AKTOPOB B AHTPOIIOI'EHES3E.

OCHOBHBIE CTAJIMN AHTPOIIOI'EHE3A. PAHHUE YEJIOBEKOOBPA3HBIE OBE3bSIHbI (IIPOKOHCYJIbI) U PAHHUE
[TOHI'UJIbI — OBILUME IIPEJKU YEJIOBEKOOBPA3HBIX OBE3bSH U JIIOJEN. ABCTPAJIOIIMTEKU — JIBYHOI'ME ITPEJIKU
JIIOJIEN. YEJIOBEK YMEJIbIM, IEPBBIE N3TOTOBJIEHUS OPYJIUU TPYIA. YEJIOBEK ITPAMOXOAILNI U TTEPBBIN
BBIXO/I JIOJIEN 3A IIPEJEJIbI A®PUKU. YEJIOBEK I'EMJIEJLBEPI'CKUI — OBIIUI [TPEJOK HEAHJIEPTAJIBCKOT'O
YEJIOBEKA U YEJIOBEKA PA3YMHOI'O. YEJIOBEK HEAH/IEPTAJILCKMI KAK BUJI JIFOJEN XOJOJHOI'O KJIIMMATA.
YEJIOBEK PA3YMHBI COBPEMEHHOI'O TUIIA, JEHUCOBCKUI YEJIOBEK, OCBOEHUE KOHTUHEHTOB 3A
[IPEJEJIAMU A®PUKU. [TAJIEOTEHETUKA U [TAJJEOTEHOMUKA.

ABOJIIOLIMSI COBPEMEHHOI'O YEJIOBEKA. ECTECTBEHHBIN OTBOP B ITOIIYJISILUIX YEJIOBEKA. MYTALIMOHHBIN
[TPOLIECC U TOJIMMOP®U3M. IO VJISLIMOHHBIE BOJIHBI, JIPEV® T'EHOB, MUTPALIMS U «DPDPEKT OCHOBATEJIS» B
OIYJISILMAX COBPEMEHHOI'O YEJIOBEKA.



YEJIOBEUECKHUE PACHI. IIOHATHE O PACE. BOJIBIIIUE PACHI: EBPOIIEOUIHAS (EBPA3UIMCKAS), ABCTPAJIO-
HEI'POUIHA ST (SKBATOPUAJIBHAS), MOHI'OJIOUJTHA S (ASUATCKO-AMEPUKAHCKAS). BPEMS U IIYTU PACCEJIEHU A
YEJIOBEKA I10 IIJIAHETE. EJJUHCTBO YEJIOBEUECKIX PAC. HAYUYHAS HECOCTOSTEJIBHOCTH PACHU3MA.
[IPYCIIOCOBJIEHHOCTD YEJIOBEKA K PA3HBIM YCJIOBUSIM OKPVKAIOIIEN CPE/BL. BIUSHUE TEOTPAOUYECKON
CPE/JIbl U JIPE®A TEHOB HA MOP®OJIOTMIO U ®U3UOJIOTUIO YEJIOBEKA.

MEXIUCLIUITJIMHAPHBIE METO/IbI B ®U3MYECKOU (BMOJIOT'MYECKOI) AHTPOITIOJIOI' MU, DBOJIIOLIMOHHA
AHTPOIIOJIOTUS U ITAJIEOAHTPOITIOJIOT M YEJIOBEUECKUX IMOITYJISLIUN. BUOCOLUAJIBHBIE UCCJIEJOBAHUS
[IPYPO/IbI YEJIOBEKA. UCCJIEJJOBAHUE KODBOJIIOLIMU BUOJIOTMYECKOI'O U COLIMAJIBHOTO B YEJIOBEKE.
JTEMOHCTPALIMU

[IOPTPETHI: U. IAPBUH, JI. JIUKU, 4. 5I. POCTUHCKHWI, M. M. TEPACHMOB.

TABJIMLIBI U CXEMBI: «METO/bI AHTPOIIOJIOT M », «OJJOBHOM MO3I YEJIOBEKA», «4Y4EJIOBEKOOBPA3HBIE
OBE3bSIHbI», «CKEJIET YEJIOBEKA U CKEJIET IINMITAH3E», «PYAUMEHTBI U ATABU3MbI», « IBUXYILIUE CUJIbI
AHTPOIIOTEHE3 Ay, « BOJIIOLIMOHHOE JIPEBO YEJIOBEKA», «KABCTPAJIOIIUTEK», «<YEJIOBEK YMEJIbI», «<4EJIOBEK
[IPSIMOXOISIIU Ny, « TEHUCOBCKUU YEJTOBEK» «HEAHJIEPTAJIBLIbI», «<KKPOMAHBOHILIbI», «[IPEJKU YEJIOBEKA»,
«ITATIBI DBOJIIOLIMU YEJIOBEKAY, «<PACHI UEJIOBEKA».

OBOPYIOBAHUE: MYJISDKM OKAMEHEJIOCTEN, [TIPEJMETOB MATEPUAJIBHOU KYJIbTYPHI ITPEJJKOB UEJIOBEKA,
PEITPOAYKIIUU (POTOI'PA®UN) KAPTUH C MU®OJIOTUYECKUMMU U BUBJIEMCKUMU CIOXKETAMMU
[IPOUCXOXJIEHMS YEJIOBEKA, ®OTOTPA®UUN HAXOJOK UCKOITAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET
YEJIOBEKA, MOJIEJIb UEPEIIA YEJIOBEKA U YEPEIIA IIIMMITIAH3E, MOJIEJIb KUCTU YEJIOBEKA 1 KUCTH
[IMMIIAH3E, MOJEJIA TOPCA IIPEJIKOB YEJIOBEKA.

JIABOPATOPHAS PABOTA «M3YUYEHUE OCOBEHHOCTEM CTPOEHUS CKEJIETA YEJIOBEKA, CBI3AHHBIX C
IPSIMOXOXIEHUEM».

[IPAKTUYECKAS PABOTA «U3YUEHUE DKOJIOTUYECKUX AJAIITALIUI YEJIOBEKAY.

TEMA 6. DKOJIOT'HS — HAVKA O B3SAUMOOTHOIIEHUSIX OPTAHM3MOB 1 HAJJOPT AHU3MEHHBIX CUCTEM C
OKPYXXAIOIEN CPEJIOU

3APOXJEHHWE 1 PABBUTUE DKOJIOTUU B TPYIAX A. TYMBOJIBJTA, K. ®. PYJILE, H. A. CEBEPIIOBA, D. TEKKEJI{, A.
TEHCIJIY, B. H. CYKAUEBA. PA3JIEJIbI U 3AJIAUM DKOJIOT'MU. CBI3b DKOJIOT'UU C IPYT MU HAYKAMU.

METO/IbI DKOJIOTUH. ITIOJEBBIE HABJIIOJEHU. DKCIIEPUMEHTHI B DKOJIOTUU: [TPUPOJIHBIE U TABOPATOPHBIE.
MOJIEJINPOBAHME B DKOJIOI' M. MOHUTOPUHI OKPYXXAIOLIEN CPE/bI: IOKAJIbHBIU, PETUOHAJIBHBIN U
['JIOBAJIBHBIN.

3HAUYEHUE DKOJOTr'MYECKUX 3HAHUM J1JI YEJIOBEKA. DKOJIOTUYECKOE MUPOBO33PEHUE KAK OCHOBA CBSI3EN
YEJIOBEYECTBA C I[TPUPOJOU. DOPMUPOBAHUE DKOJOT'MYECKON KYJIbTYPBI 1 SKOJIOTMYECKOM TPAMOTHOCTHU
HACEJIEHU .

JJEMOHCTPALIMU



IIOPTPETHI: A. TYMBOJIBJIT, K. ®. PYJIBE, H. A. CEBEPLIOB, 2. 'EKKEJIb, A. TEHCJIU, B. H. CYKAUEB.

TABJIUIBI U CXEMBI: «PA3JIEJIBI DKOJIOI' M», « METOJIbI SKOJIOT UN», «CXEMA MOHUTOPHHI'A OKPYXXAIOIIEN
CPE/IbI».

JJABOPATOPHAS PABOTA «M3YUYEHUE METO/IOB DKOJIOTHYECKUX UCCJIEJOBAHM».

TEMA 7. OPTAHU3MbI U CPEJJA OBUTAHUA

SKOJIOTUYECKHE ®AKTOPbBI 1 3AKOHOMEPHOCTH UX JEMCTBUS. KIACCUPUKALIM S DKOJIOTUYECKUX
®AKTOPOB: ABUOTUYECKUE, BUOTUYECKHE, AHTPOIIOI' EHHBIE. OBIIIUE 3AKOHOMEPHOCTHU JIEMICTBU S
OKOJIOTUYECKUX ®AKTOPOB. ITPABNJIO MUHUMYMA (K. IHTTPEHTEJIb, 1O. JINBUX). TOJJEPAHTHOCTbD.
OBPUBUOHTHBIE U CTEHOBMOHTHBIE OPI"AHM3MBEI.

ABMOTHUYECKUE ®AKTOPBI. CBET KAK DKOJIOTUYECKUU ®AKTOP. IEUCTBUE PA3HBIX YYACTKOB COJTHEUHOI'O
CIIEKTPA HA OPTAHU3MBbI. SKOJIOT'MYECKUE I'PVYIIIIBI PACTEHUM 1 )KUBOTHBIX 1O OTHOIIEHUIO K CBETY.
CUT'HAJIBHAS POJIb CBETA. ®OTOIIEPUOAN3M.

TEMIIEPATYPA KAK DKOJIOTUYECKUU ®AKTOP. JEUCTBUE TEMIIEPATYPBI HA OPI'AHU3MBbI. TIOMKNJIOTEPMHBIE
1 TOMOMOTEPMHBIE OPTAHU3MbI. SBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BJIAXKHOCTbH KAK DKOJIOT' MYECKHI ®AKTOP. IIPUCIIOCOBJIEHUS PACTEHUM K MTOJJIEPXXKAHUIO BOJHOI'O
BAJIAHCA. KIACCUDUKALIUSA PACTEHHNH 1O OTHOIIEHUIO K BOJE. ITPUCIIOCOBJIEHU S )KUBOTHBIX K
N3MEHEHUIO BOJJHOT'O PEXKMMA.

CPEIbI OBUTAHUA OPI'AHU3MOB: BOAHAS, HABEMHO-BO3AYIIHAS, [IOYBEHHAS, I'JTYBMUHHA S [IOJAIIOYBEHHAA,
BHYTPUOPI'AHU3MEHHAS. ®PU3NKO-XUMNYECKHUE OCOBEHHOCTU CPEl OBMUTAHUA OPTAHU3MOB.
[MPUCTIOCOBJIEHA OPTAHU3MOB K XKXU3HU B PA3HBIX CPEJJAX.

BUOJIOTUYECKUE PUTMBI. BHEIHHUE U BHYTPEHHUE PUTMbI. CYTOYHBIE U TOANYHBIE PUTMBI.
IMPUCIIOCOBJIEHHOCTH OPTAHM3MOB K CE30OHHBIM U3MEHEHUSIM YCJIOBUM XXH3HU.

KM3HEHHBIE ®OPMbI OPTAHM3MOB. ITIOHATUE O XXU3HEHHOMW ®OPME. )KU3HEHHBIE ®OPMbI PACTEHHWN:
JNEPEBbBS, KYCTAPHUKU, KYCTAPHNUYKU, MHOT'OJIETHUE TPABBI, OAHOJIETHUE TPABBI. )KU3BHEHHBIE ®OPMbI
KUBOTHBIX: THAPOBUOHTHI, TEOBMOHTHBI, ASPOBUOHTHI. OCOBEHHOCTU CTPOEHUA U OBPA3A XX1U3HU.
BUOTUYECKHE ®AKTOPBI. BUJIbl BUOTUYECKUX B3AMMOJEUCTBUM: KOHKYPEHIU S, XUIITHUYECTBO, CUMBHO3
N ET'O ®OPMEIL. [TAPA3SUTU3M, KOOITEPALIUA, MYTYAJIN3M, KOMMEHCAJIU3M (KBAPTUPAHTCTBO,
HAXJIEBHUYECTBO). HETPO®UYECKHWE B3AVUMOIEMCTBUS (TOIIMYECKUE, ®OPUYECKUE, ®ABPUYECKUE).
3HAYEHUE BUOTUYECKUX B3AMMOJENUCTBUM JJI CYIIIECTBOBAHM S OPTAHU3MOB B CPEJIE OBUTAHUSL.
[MPUHIUIT KOHKYPEHTHOI'O UCKJIFOYEHNW .

JEMOHCTPALIMN

TABJIUIBI U CXEMBI: «3KOJIOTMUYECKUE ®AKTOPBI», « CBETOBOM CITEKTP», «9KOJIOTMUYECKUE T'PYIIIIbI
KMBOTHBIX I[TO OTHOIIEHUIO K CBETVY», « TEIINIOKPOBHBIE ) KUBOTHBIE», «XOJIOAHOKPOBHBIE )KUBOTHBIE»,
«OU3NOJIOTNYECKHUE AJAIITALOMN ) KUBOTHBIX», « CPEABI OBUTAHUA OPI'TAHU3MOB», «BUOJIOTMUHECKUE



PUTMbIy», « KU3HEHHBIE ®OPMbI PACTEHUN», « KU3HEHHBIE ®OPMbI JKUBOTHBIX», « 9JKOCUCTEMA
LIMPOKOJUCTBEHHOI'O JIECA», «9KOCUCTEMA XBOUHOT'O JIECA», «L{EITA ITUTAHUS Y, « XUILTHUYECTBOY,
«ITAPA3UTU3M», «kKKOHKYPEHLI A», « CUMBHUO3», «kKOMMEHCAJIN3M».

OBOPYJIOBAHUE: TEPBAPUN PACTEHUM U )KUBOTHBIX, ITPUCIIOCOBJIEHHBIX K BINSIHUIO PA3JIMYHbBIX
DKOJIOTUYECKUX ®AKTOPOB, TEPBAPUU CBETOJIIOBMBBIX, TEHEJIFOBUBBIX U TEHEBBIHOCJIMBBIX PACTEHU,
CBETOJIIOBUBBIE, TEHEJIKOBMBBIE U TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHU S, TEPBAPUN 1 KOJUJIEKIIN
TEIUIOJIOBUBBIX, 3UMOCTOMKNX, MOPO30YCTOMUYNBBIX PACTEHUM, UVYEJIA I[ITUL] U 3BEPEN, TEPBAPHU
PACTEHHNI, OTHOCSIIUXCS K TUTPODUTAM, KCEPODPUTAM, ME3O®UTAM, KOMHATHBIE PACTEHHS JJAHHBIX
['PVIII, KOJUIEKIIMU XXUBOTHBIX, OBUTAIOIIUX B PA3HBIX CPEJAX, TEPBAPUU U KOJUIEKIIUU PACTEHUI U
)KUBOTHBIX, OBJIAJIAIOIIUX YEPTAMMU ITPUCIIOCOBJIEHHOCTU K CE3OHHBIM U3MEHEHUSM VCJIOBU )KM3HU,
T'EPBAPUU U KOJUIEKI[UU PACTEHUU U )KUBOTHBIX PA3JIMYHBIX X KU3HEHHBIX ®OPM, KOJIJIEKLIUHN XKUBOTHBIX,
YUACTBVYIOIUX B PA3JIMYHBIX BUOTUUYECKNX B3AUMOJIENCTBUSX.

JIABOPATOPHAS PABOTA «BBISIBJIEHUE [TPYCIIOCOBJIEHNI OPTAHNU3MOB K BJIMSTHUIO CBET A».
JIABOPATOPHAS PABOTA «BBISIBJIEHUE IIPUCIIOCOBJIEHUI OPTAHU3MOB K BJIUSHUIO TEMIIEPATYPbI».
JIABOPATOPHAS PABOTA «AHATOMUNYECKUE OCOBEHHOCTHU PACTEHUM U3 PA3HBIX MECT OBUTAHU SI».

TEMA 8. DKOJIOT'US BUJOB U ITOITYJISILIUIA

OKOJIOTUYECKHNE XAPAKTEPUCTUKU ITOITYJIALNHA. TIOITYJIALNA KAK BUOJIOT'MYECKAA CUCTEMA. POJIb
HEOJIHOPOJHOCTHU CPEJIbl, ®U3NYECKNX BAPLEPOB I OCOBEHHOCTE BMOJIOT'MU BUIOB B ®OPMHUPOBAHUN
[IPOCTPAHCTBEHHO! CTPYKTYPbI IO VJISILIMI. OCHOBHBIE [TOKA3ZATEJIU MOITYJISILIUN: YUCJTIEHHOCTD,
IINIOTHOCTB, BO3PACTHAA U ITIOJIOBAA CTPYKTVYPA, POXXKJIAEMOCTD, ITPUPOCT, TEMIT POCTA, CMEPTHOCTD,
MUI'PALIMA.

OKOJIOTUYECKASA CTPYKTYPA IIOITYJIALWNU. OHEHKA YACJIEHHOCTHU ITOIIYVJISALINUNA. JUHAMUKA TTOITYJISILUU 1
EE PECYJISILUA. BUOTUYECKUU ITIOTEHLIMAJI ITIOITYJISLIMU. MOJEJIMPOBAHUE JIMUHAMUKU TIOITYJISLIUU. KPUBBIE
POCTA YMCJEHHOCTH MOIYJISLNU. KPUBBIE BbIXKUBAHUS. PETYJISLUS YUCJIEHHOCTH IHOITYJISLIMNA: POJIb
OAKTOPOB, 3ABUCAIINX N HE 3ABUCAIINX OT IINIOTHOCTHU. SKOJIOTUMYECKHE CTPATEI'M BUOB (R- 1 K-
CTPATEI'N).

[IOHSTUE Ob DKOJIOTMYECKOM HUILE BUJA. MECTOOBUTAHUE. MHOI'OMEPHA S MOJIEJIb DKOJIOTMYECKOI
HUILHN UK. U. XATYMHCOHA. PABMEPBI DKOJIOI' MYECKOU HUILIN. IOTEHI[UAJIBHASI U PEAJIM3OBAHHA 51 HULLIN.
BUJI KAK CUCTEMA HOITYJISLUN. APEAJIBI BUJOB. BUJIbl U UX XKU3HEHHBIE CTPATEI'MU. DKOJOTUYECKUE
OKBUBAJIEHTBHI.

3AKOHOMEPHOCTHU IMOBEJIEHNM I U MUTPALIMI )KUBOTHBIX. BUOJIOT MYECKUE MHBA3WHU UYXXEPOJHBIX BIJIOB.
JEMOHCTPALIMN

IIOPTPET: JI)K. 1. XATUMHCOH.



TABJIULIBI M CXEMBIL: « 9KOJIOTUUECKUE XAPAKTEPUCTUKY MOTTYJISALINN», « TPOCTPAHCTBEHHAS CTPYKTYPA
MO YJIALIUWy, «BO3PACTHBIE IMPAMU/IBI OTTYJISILIUN», « CKOPOCTB 3ACEJIEHU S TIOBEPXHOCTU 3EMJIN
PA3JIMUYHBIMU OPT AHU3MAMM», «MOJIEJIb DKOJOTMUYECKON HUILM K. U. XATUMHCOHA».

OBOPYIOBAHUE: TEPBAPUU PACTEHMI, KOJJTEKIIMY KUBOTHBIX.

JIABOPATOPHASI PABOTA «[IPMCITIOCOBJIEHUS CEMSIH PACTEHUI K PACCEJIEHUIO».

TEMA 9. DKOJIOTHS COOBIIECTB. DKOJOTMYECKUE CUCTEMBI.

COOBIIECTBA OPTAHM3MOB. BUOLIEHO3 U EI'O CTPYKTYPA. CBSI3U MEX]TY OPTAHU3MAMU B BUOLIEHO3E.
DKOCUCTEMA KAK OTKPBITASI CUCTEMA (A. JUK. TEHCJIN). ®YHKLIMOHAJILHBIE BJIOKM OPTAHU3MOB B
DKOCHUCTEME: TIPOJIVIIEHTBI, KOHCYMEHTBI, PEAYILEHTBL. TPO®UUYECKUE YPOBHU. TPO®UUYECKUE LIENU U CETU.
ABUOTHUYECKHUE BJIOKU DKOCHUCTEM. TIOYBLI 1 Wbl B DKOCUCTEMAX. KPYTOBOPOT BEIIECTB U [TIOTOK
SHEPTMU B DKOCUCTEME.

OCHOBHBIE TIOKA3ATEJIM DKOCUCTEMBL. BUOMACCA Y TTIPOAYKITUS. DKOJOTMYECKUE ITUPAMU/IBI YUCE,
BUOMACCHI M DHEPTUM.

JTIMHAMUKA DKOCUCTEM. KATACTPO®UUYECKUE TTEPECTPONKU. ®IIYKTYAIINU. HATIPABJIEHHBIE
3AKOHOMEPHBIE CMEHBI COOBIIECTB — CYKIIECCUU. TEPBUYHBIE U BTOPMYHBIE CYKIIECCUU 1 UX TPUUNHBL.
AHTPOIIOTEHHBIE BO3JENCTBUS HA CYKIIECCUU. KIIMMAKCHOE COOBILECTBO. BUOPA3ZHOOBPA3UE U MOJHOTA
KPYTOBOPOTA BEIIECTB — OCHOBA YCTOUYUBOCTU COOBILECTB.

[TIPUPO/IHBIE DKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. DKOCUCTEMBI MOPEN I OKEAHOB. DKOCUCTEMBI TYH/IP,
JIECOB, CTENEMH, ITYCTBIHb.

AHTPOITOTEHHBIE DKOCUCTEMBI. ATPODKOCUCTEMA. ATPOLIEHO3. PA3JINUMSI MEXTY AHTPOIIOTEHHBIMU U
[IPUPOHBIMU DKOCUCTEMAMU.

YPBODKOCHCTEMBI. OCHOBHBIE KOMIIOHEHTBI YPBODKOCHUCTEM. TOPOJICKAS ®JIOPA U ®AVHA.
CUHAHTPOIIM3ALMS TOPOICKON ®AYHBI. BUOJIOTMUYECKOE U XO3IMCTBEHHOE 3HAUEHUE ATPODKOCUCTEM U
YPBODKOCHUCTEM.

3AKOHOMEPHOCTU ®OPMHUPOBAHUS OCHOBHBIX B3AUMOJIEHCTBUI OPTAHU3MOB B DKOCUCTEMAX. POJIb
KACKAJIHOTO DODEKTA U BUJOB-DIUPUKATOPOB (KJIIOUEBBLIX BU/IOB) B ®YHKIIMOHUPOBAHUN DKOCUCTEM.
MEPEHOC DHEPT'MU U BEI[ECTB MEXY CMEXHBIMU DKOCUCTEMAMU. YCTOMYMBOCTH OPTAHU3MOB,
MIOIYJISILIMUA Y DKOCUCTEM B VCJIOBUSIX ECTECTBEHHBIX M AHTPOIIOTEHHBIX BO3ENCTBUI.

MEXAHU3MBI BO3IEMCTBU A 3ATPS3HEHUI PA3HBIX TUTIOB HA CYBOPT AHU3MEHHOM, OPTAHU3MEHHOM,
MONYJIALIMOHHOM U DKOCUCTEMHOM YPOBHSX, OCHOBbBI DKOJIOTMYECKOI'O HOPMUPOBAHMSI
AHTPOIIOTEHHOT'O BO3JIEMICTBUS. METO/IOJIOTUSI MOHUTOPUHT A ECTECTBEHHBIX M AHTPOITOTEHHBIX
DKOCUCTEM.

JIEMOHCTPALIMU

[IOPTPET: A. JUK. TEHCJIM.



TABJIMIbBI 1 CXEMBI: «CTPYKTYPA BUOLIEHO3A», «x9KOCUCTEMA HIMPOKOJIMCTBEHHOI'O JIECA», «3KOCUCTEMA
XBOMHOT'O JIECAy, «®YHKIIMOHAJIbHBIE I'PYIIIIbI OPTAHNU3MOB B DKOCUCTEME», «kKPYTOBOPOT BEIIIECTB B
OKOCUCTEMEY, «HETIN ITIUTAHUSA (ITACTBUIIHASA, AETPUTHASA)», « OKOJIOTUYECKAA ITMPAMUJA YNUCEJI»,
«OKOJIOTUYECKAA ITMPAMUIA BUOMACCBHIy», «3KOJIOTUYECKASA ITMPAMUAA DHEPTN», «OBPA3OBAHUE
BOJIOTA», «[TEPBUYHAS CYKLECCUS», « BOCCTAHOBJIEHUE JIECA ITOCIJIE ITOXAPAY», <K 9KOCUCTEMA O3EPAY,
«ATPOLIEHO3», «KKPYT'TOBOPOT BEHIECTB U ITOTOK SHEPI'MM B ATPOLIEHO3E», «ITPUMEPbI YPEOSKOCUCTEM».
OBOPYIOBAHUE: TEPBAPUN PACTEHUN, KOJUIEKI[MM HACEKOMBIX, UYYEJIA IITULl U 3BEPEN, TEPBAPUU
KYJIbTYPHBIX U JUKOPACTYIINX PACTEHIUI, AKBAPUYM KAK MOJIEJIb SKOCHCTEMBI.

IIPAKTUYECKAS PABOTA «M3YUEHUE U OIIMCAHUE YPBOSKOCHUCTEMBI».

JJABOPATOPHAS PABOTA «M3YUEHUE PASHOOBPA3M S MEJIKMX ITOYBEHHBIX YWJIEHUCTOHOI'UX B PASHBIX
OKOCHUCTEMAX».

AKCKVYPCUS «IKCKYPCHS B TUIINYHBIN BUOTEOLEHO3 (B AYBPABY, BEPE3HSK, EJIbHUK, HA CYXOJIOJILHBIN NI
[HOMMEHHBIN JIYT, O3EPO, BOJIOTO)».

OKCKYPCHUSA «9KCKYPCHUA B ATPOSKOCUCTEMY (HA ITOJIE WJIN B TEITNIMYHOE XOSHﬁCTBO)>>.

TEMA 10. BUOCDOEPA - I'JTIOBAJIBHAS DKOCUCTEMA

BUOC®OEPA — OBIIEIIJTAHETAPHA S OBOJIOYKA 3EMIJIN, I'IE CYIIECTBYET WJIN CYILIECTBOBAJIA JXM3Hb.
PA3BUTHE IIPEJICTABJIEHUI O BUOC®EPE B TPYJIAX 9. 310CCA. VUEHUE B. . BEPHAJICKOI'O O BUOC®EPE.
OBJIACTU BUOCDEPHI U EE COCTAB. ’)KUBOE BEILIECTBO BUOC®EPHI U ET'O ®YHKI[UN.

3AKOHOMEPHOCTHU CYIIECTBOBAHUS BUOCDEPHI. OCOBEHHOCTU BUOC®EPHI KAK I'JTOBAJIbHOM DKOCUCTEMBI.
JNMHAMMWYECKOE PABHOBECHE B BUOC®EPE. KPYT'OBOPOTHI BEHIECTB U BUOT'EOXUMHNYECKUE LTUKJIbI
(YTJIEPOJIA, ABOTA). PUTMUYHOCTbD IBJIEHNI B BUOC®DEPE.

30HAJIBHOCTb BUOC®EPHI. IOHATUE O BUOME. OCHOBHBIE BMMOMBI CVYIIN: TYHJPA, XBOWHBIE JIECA,
CMEIITAHHBIE M HIMPOKOJIMCTBEHHBIE JIECA, CTEIIN, CABAHHBI, ITYCTbBIHU, TPOITMYECKUE JIECA,
BBICOKOI'OPbS. KIIMMAT, PACTUTEJIBHBIN 1 )KUBOTHBIM MUP BUOMOB CVYIILIN.

CTPYKTYPA U ®VHKLMSA XXNBbIX CUCTEM, OLIEHKA X PECYPCHOI'O IIOTEHIIMAJIA U BUOCPEPHbBIX ®YHKLINNA.
JEMOHCTPALIMA

[IOPTPETHI: B. U. BEPHAJICKUH, 3. 310CC.

TABJIMLbI 1 CXEMBI: «'EOC®EPHBI 3EMJIN», «KKPYT'OBOPOT A30TA B IIPUPOJE», «KKPYTOBOPOT YI'JIEPOJA B
I[IPUPOAE», «KKPYT'OBOPOT KMUCJIOPOJA B ITPUPOAE», «KKPYI'OBOPOT BO/bI B ITPUPOJE», «OCHOBHBIE bBMMOMbGI
CYIINy, «kKKIMMATHUYECKHUE ITOACA 3EMJINy», «TYHIIPA», «TAUT Ay, «CMEILIAHHBIN JIEC», « LINPOKOJIMCTBEHHbBIN
JIEC», «CTEIIb», «CABAHHA», «IIVYCTBIHS», « TPOITMYECKUI JIEC».

OBOPYJIOBAHUE: TEPBAPUN PACTEHUN PA3HBIX BMOMOB, KOJUIEKLIMU )KUBOTHBIX.

TEMA 11. YEJIOBEK 1 OKPYXAIOIIAS CPEJIA



DKOJIOTMYECKUE KPU3UCHI U UX [TPUUUHBI. BO3ENCTBUE YEJIOBEKA HA BUOC®EPY. 3ATPI3HEHUE
BO3IVIITHOM CPEJILI. OXPAHA BO3JIVXA. 3ATPSI3HEHUE BOJIHOM CPE/IbI. OXPAHA BOJIHBIX PECYPCOB.
PA3PVYIIEHUE [TOYBbI. OXPAHA [TOYBEHHBIX PECYPCOB. U3MEHEHUE KJINMATA.

AHTPOITOTEHHOE BO3JIEVICTBUE HA PACTUTEJILHBIN U )KUBOTHBIN MUP. OXPAHA PACTUTEJILHOI'O U
YKUBOTHOI'O MUPA. OCHOBHBIE [TPUHITUAIILI OXPAHBI IIPUPOJIBI. KPACHBIE KHUT'M. OCOBO OXPAHSEMBIE
IIPUPOJHBLIE TEPPUTOPUU (OOIT). BOTAHUYECKHUE CAJIbI Y 300JIOTMYECKUE TTAPKH.

OCHOBHBIE TTPUHITUIIBI YCTOUYUBOI'O PABBUTHUS YEJIOBEUECTBA U TTPUPOJIBL. PAIIMOHAJILHOE
TIPUPOJIOTIOIBL30BAHUE U COXPAHEHUE BUOJIOTMYECKOT'O PA3SHOOBPA3MS 3EMJIA. OBIIUE 3AKOHOMEPHOCTH
TJIOBAJIBHBIX DKOJIOTMYECKUX KPU3MCOB. OCOBEHHOCTH COBPEMEHHOI'O KPU3UCA 1 EI'O BEPOSITHBIE
TTOCJIEJICTBUSL.

PA3BUTHE METOJIOB MOHUTOPUHI'A PA3BUTHS OITACHBIX TEXHOTEHHBIX [TPOLIECCOB. CUCTEMHBIE
VICCJIEJIOBAHUS TTIEPEXO/IA K PECYPCOCBEPETAIOIIEN M KOHKYPEHTOCIIOCOBHOM DHEPTETHUKE.
BUOJIOTMYECKOE PABHOOBPA3UE U BUOPECYPCBI. HAIIMOHAJIbHBIE UHO®OPMAIIMOHHBIE CUCTEMBI,
OBECIEYMBAIOIINE JOCTYI K THO®OPMAIMHU 110 COCTOSHUIO OTAEJLHBIX BUJIOB Y DKOCUCTEM. OCHOBBI
DKOPEABWJIMTALIMN DKOCUCTEM U CITOCOBOB BOPBEBI C BUOTIOBPEXIEHUSMU. PEKOHCTPYKIIAS MOPCKUX U
HA3EMHBIX DKOCUCTEM.

JIEMOHCTPALINU

TABJIVILBI U CXEMBI: «(3ATPSI3HEHUE ATMOC®EPIy», «3ATPSI3HEHUE TUAPOCOEPLI», «3ATPSI3HEHUE TTOUBbI»,
«(TAPHUKOBBIN DODEKT», «OCOBO OXPAHSEMBIE TTIPUPOIHBIE TEPPUTOPUNY, « MOJEJIA YIIPABIISIEMOT'O MUPA».
OBOPYJIOBAHUE: ®OTOTPAGUN OXPAHIEMBIX PACTEHUN 1 JKUBOTHBIX KPACHOM KHUTY POCCUMCKOIA
®EJIEPAITNN, KPACHOM KHUTY PETUOHOB. TUIAHUPYEMBIE PE3YJIBTATHI OCBOEHUS TTIPOTPAMMEI 1O BUOJIOT YU
HA YPOBHE CPEJTHET'O OBIIIETO OBPA30BAHUSA

JINMYHOCTHBLIE PE3YJIbTATLI

®I'0OC COO YCTAHABJIMBAET TPEBOBAHUS K PE3VJIBTATAM OCBOEHUS OBVYAIOLIUMUCS ITIPOI'PAMM CPEJHETO
OBIIEI'O OBPA3OBAHUS: JINUYHOCTHBIE, METAITPEAMETHBIE U I[TPEJMETHBIE.

B CTPYKTVYPE JIMUYHOCTHBIX PE3YJIbTATOB OCBOEHNS [TPOT'PAMMbBI I10 BUOJIOT MU BBIAEJEHBI CJIEAVYIOIINE
COCTABJIIOIINE: OCO3HAHUE OBYUYAIOIMMUCS POCCUNCKON I'PAXKIAHCKON MJIEHTUYHOCTHU —
T'OTOBHOCTHU K CAMOPA3BUTUIO, CAMOCTOSTEJIBHOCTU U CAMOOIIPEJIEJIEHHNIO, HAJIMYUE MOTUBALUU K
OBYUYEHMUIO BUOJIOT' U, LIEJIEHAIIPABJIEHHOE PABBUTHE BHYTPEHHMX YBEXJIEHUN JINUHOCTU HA OCHOBE
KJIFOYEBBIX IEHHOCTEN U UCTOPUYECKHNX TPAJIULIMI PASBUTUS BUOJOTMYECKOT' O 3HAHU S, TOTOBHOCTD 1
CIIOCOBHOCTD OBYYAIOLIMXCS PYKOBOJCTBOBATHCS B CBOEM JESITEJIBHOCTU LIEHHOCTHO-CMbICJIOBBIMU



YCTAHOBKAMH, ITPUCYILIMMU CUCTEME BMOJIOT'MYECKOT'O OBPA30BAHN S, HAJIMUYUE [TPABOCO3HAHU
SKOJIOTMYECKON KYJIbTYPBI, CLIOCOBHOCTU CTABUTD LIEJIU U CTPOUTH XKU3HEHHBIE ITJIAHBI.

JIMNYHOCTHBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MU JJOCTUT'AIOTCS B EJJMHCTBE YYEBHOU U
BOCIHUTATEJBHON AEATEJIBHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMU, UICTOPUYECKUMU U IYXOBHO-HPABCTBEHHBIMU I[ITEHHOCTSIMU, ITIPUHATHIMU B
OBIECTBE IIPABUJIAMM 1 HOPMAMMU ITOBEJEHUS U CIIOCOBCTBYIOT ITPOLIECCAM CAMOITIO3HAHMNS,
CAMOBOCIIUTAHUS 1 CAMOPA3BUTUS, PABBUTH BHYTPEHHEN MO3UIIUU JINYHOCTU, TATPHUOTUIMA U
VYBAXEHUS K 3AKOHY 1 ITPABOIIOPSJIKY, YEJIOBEKY TPYJIA Y CTAPILIEMY ITOKOJIEHUIO, B3AUMHOI'O
VYBAXEHUS, BEPEXXHOI'O OTHOIIEHMS K KYJIBTYPHOMY HACJEJIMIO U TPAJULIMAIM MHOIOHAITMOHAJIBHOI'O
HAPOJIA POCCUMCKOI ®EJEPAILIMH, IPUPOJIE U OKPYXKAIOIIEN CPEJIE.

JIMNYHOCTHBIE PE3VJIBTATBI OCBOEHUS YUEBHOT'O ITPEJIMETA «BHUOJIOT US» JIOJIDKHBI OTPAXKATH TOTOBHOCTH U
CIIOCOBHOCTH OBVUYAIOIMXCS PYKOBOJICTBOBATHCS COOPMUPOBAHHOY BHY TPEHHEN ITO3UIIUEN
JINYHOCTHU, CACTEMOM LIEHHOCTHBIX OPUEHTALIMH, [TIO3UTUBHBIX BHYTPEHHUX YBEXEHUIA,
COOTBETCTBYIOILIMX TPAJAUILIMOHHBIM [IEHHOCTSIM POCCUNCKOT'O OBIIIECTBA, PACIIUPEHHUE KU3HEHHOT'O
OIIBITA U OIIBITA JESATEJIBHOCTH B ITPOLIECCE PEAJIM3ALIMU OCHOBHBIX HAITPABJIEHUI BOCIIUTATEJILHOM
JIESTEJIBHOCTH, B TOM YMCJIE B YACTU:

1) TPAXKJTAHCKOT'O BOCITUTAHHS:

COOPMUPOBAHHOCTD I'PAXIAHCKOM MMO3ULIMY OBYYAIOIIEI'OCS KAK AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHA
POCCHICKOI'O OBIIECTBA;

OCO3HAHME CBOUX KOHCTUTYLIMOHHBIX [TIPAB 1 OBI3AHHOCTEN, YBAXXEHUE 3AKOHA U IIPABOIIOPSIIKA;
TOTOBHOCTbH K COBMECTHOM TBOPYECKOI JAESTEJIBHOCTHU 1P CO3JIAHUM VUEBHbBIX ITIPOEKTOB, PELLIEHUN
YUEBHBIX U IIOBHABATEJIBHBIX 3AJIAY, BBIIIOJTHEHMM BUOJIOT MYECKUX SKCIIEPUMEHTOB;

CIIOCOBHOCTbD OITPEJEJISITh COBCTBEHHYVYIO ITO3ULIMIO 110 OTHOLIEHUIO K SIBJIEHUSIM COBPEMEHHOM )KU3HU U
OBBSCHSTD EE;

YMEHUE VUHUTBIBATH B CBOUX JEVCTBUSAX HEOBXOAUMOCTHh KOHCTPYKTUBHOI'O B3SAMMOJENUCTBUSA JIIOJEN
C PA3BHBIMM YEEXJEHUAMU, KYJIbTYPHBIMU HEHHOCTSIMU Y1 COLTUAJIbHBIM ITOJIOXKEHUEM,;

T'OTOBHOCTH K COTPYJHUYECTBY B ITPOIIECCE COBMECTHOI'O BBIIIOJIHEHM I YUEBHBIX, [IO3HABATEJILHBIX U
UCCJIEJJOBATEJILCKUX 3AJJAY, YBAXKUTEJILBHOTI'O OTHOIIEHNS K MHEHUIO OITIIOHEHTOB ITPU OBCYXJEHUH
CITOPHBIX BOITPOCOB BMOJIOTUYECKOI'O COJIEP)KAHUS;

T'OTOBHOCTbH K T'YMAHUTAPHOM U BOJIOHTEPCKOM JEATEJIBHOCTH;

2) HATPMOTUYECKOI'O BOCIIUTAHUS:

CO®OPMUPOBAHHOCTH POCCUMCKOM I'PAXJTAHCKOM MJIEHTUYHOCTU, ITATPMOTU3MA, YBAXXEHUS K CBOEMY
HAPOJY, YYBCTBA OTBETCTBEHHOCTH ITEPEJ POJJUHOM, TOPJOCTU 3A CBOM KPAI, CBOIO POJMHY, CBOU A3bIK
1 KYJIbTYPY, IIPOIIJIOE U HACTOSILUEE MHOTOHALIMOHAJIBHOT'O HAPOJIA POCCUU;



[HEHHOCTHOE OTHOILEHHME K IIPUPOJTHOMY HACJIEJIMIO U TAMSATHUKAM ITPUPO/IbI, JOCTWXXEHUIM POCCHUU B
HAVYKE, UICKYCCTBE, CIIOPTE, TEXHOJIOI'MIX, TPY/IE;

CIIOCOBHOCTH OLIEHUBATbH BKJIAJL POCCUMCKMX YUEHBIX B CTAHOBJIEHUE U PABBUTUE BUOJIOIUU,
[HOHUMAHU S 3HAUYEHIM S BUOJIOT MU B [TO3HAHUY 3AKOHOB ITPMPO/IbI, B )KM3HU YEJIOBEKA U COBPEMEHHOI'O
OBIIECTBA;

UJIEVMHAS YBEXJIEHHOCTD, TOTOBHOCTH K CJIVKEHMIO U 3AIIUTE OTEYECTBA, OTBETCTBEHHOCTD 3A EI'O
CYJIbBY;

3) IYXOBHO-HPABCTBEHHOI'O BOCITUT AHUS:

OCO3HAHME JJYXOBHbIX IIEHHOCTEM POCCUMCKOI'O HAPOJIA;

COOPMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHUS, D TUYECKOI'O IIOBEJEHU ;

CIIOCOBHOCTH OLIEHUBATH CUTYALIMIO U IPUHUMATH OCO3HAHHBIE PEIIEHU S, OPUEHTUPY SICh HA
MOPAJIBHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

OCO3HAHME JIMYHOI'O BKJIAJIA B [IOCTPOEHME YCTOMYMBOI'O BYYILETO;

OTBETCTBEHHOE OTHOILIEHHME K CBOMM POJUTEJISIM, CO3JJAHMIO CEMbU HA OCHOBE OCO3HAHHOI'O
HPUHATUSA LEHHOCTEW CEMEMHOM )XU3HU B COOTBETCTBUU C TPAJUIIUAMN HAPOJIOB POCCHUU;

4) DCTETUYECKOT'O BOCIIUTAHUS:

SCTETUYECKOE OTHOIIEHME K MUPY, BKJIIOYASI SCTETHUKY BbITA, HAYUHOI'O U TEXHUYECKOI'O TBOPUECTBA,
CIIOPTA, TPYJIA, OBILIECTBEHHBIX OTHOILEHMIA;

[HOHMMAHUE SMOLIMOHAJILHOI'O BO3EMCTBU XKMBOM ITPUPO/IbI M EE LIEHHOCTH;

T'OTOBHOCTbH K CAMOBBIPAXKEHNIO B PABHBIX BUJJAX UCKYCCTBA, CTPEMJIEHME ITPOSIBJISTH KAUECTBA
TBOPYECKOM JINYHOCTU;

5) ®UBMYECKOT'O BOCITUTAHUS, ®OPMHUPOBAHUS KYJIBTYPHI 3/IOPOBbS 1 DMOIIMOHAJIBHOT'O BJIATOIIOJIYYUS:
IIOHMMAHUE 1 PEAJIN3ALIMS 3J0POBOI'O U BE3OITACHOI'O OBPA3A XXU3HU (3JIOPOBOE ITUTAHUE, COBJIIOJIEHUE
IT'MT'MEHUYECKUX ITPABUJT U HOPM, CEAJTAHCHUPOBAHHBIN PEXXUM 3AHSATUIN U OTJBIXA, PETVJISIPHAS
OU3UYECKASI AKTUBHOCTbD), BEPEXXHOI'O, OTBETCTBEHHOI'O 1 KOMITETEHTHOI'O OTHOILIEHMS K
COBCTBEHHOMY ®U3NYECKOMY U IICUXWUYECKOMY 37J0POBBIO;

[NOHUMAHUWE IIEHHOCTH ITPABMJI MTHJMBUIY AJIbHOI'O 1 KOJJIEKTUBHOTI'O BE3OITACHOT'O TIOBEJIEHUS B
CUTYALIUAX, YIPOXAIOIINX 3/IOPOBbIO 1 )KU3HU JIIOJIEH;

OCO3HAHME ITOCJIEJCTBUM U HEIIPUATU S BPEHBIX ITPUBBIYEK (YIIOTPEBJIEHUS AJIKOT'OJISI, HAPKOTHUKOB,
KYPEHUS);

6) TPYJJOBOI'O BOCIIUTAHUS:

I'OTOBHOCTbH K TPY]JIY, OCO3HAHME [IEHHOCTU MACTEPCTBA, TPYIOJIIOBUE;

IT'OTOBHOCTb K AKTUBHOM JEATEJILHOCTU TEXHOJIOTUYECKOM 1 COITUAJILHOM HAITPABJIEHHOCTU,
CIIOCOBHOCTh MTHUILIUNPOBATD, INTAHUPOBATH 1 CAMOCTOSTEJILHO BBITIOJIHATH TAKVIO JESATEJIBHOCTD;



UHTEPEC K PA3JIMYHBIM COEPAM [IPOGECCUOHAJILHON JESITEJIBHOCTU, YMEHUE COBEPLLIATH OCO3HAHHbIH
BBLIBOP BYIYILEN ITIPO®ECCHUH U PEAJIM30BBIBATH COBCTBEHHBIE JXM3HEHHBIE TJIAHBI;

T'OTOBHOCTb U CIIOCOBHOCTB K OBPA3OBAHUIO I CAMOOBPA3ZOBAHUIO HA TTPOTSIDKEHWUU BCEN KU3HU;

7) DKOJIOTMYECKOI'O BOCITUTAHUSI:

DKOJIOT'MYECKHU LIEJIECOOBPA3HOE OTHOLIEHUE K ITIPUPOJIE KAK UCTOYHUKY JKU3HU HA 3EMJIE, OCHOBE EE
CYIIECTBOBAHUSI;

[TOBBLILIEHUE YPOBHSI DKOJIOTMYECKOM KYJILTYPBI: [IPUOBPETEHUE OIBITA [IJIAHUPOBAHMSI [TIOCTYIIKOB U
OLIEHKHU UX BO3MOYHbBIX TTIOCJEACTBUI JUIS OKPYKAIOLIEN CPEJIbI;

OCO3HAHUE I'JIOBAJIBHOTO XAPAKTEPA DKOJIOTMUYECKUX TTPOBJIEM U IYTEN UX PEIIEHUS;

CITOCOBHOCTD NCTOJIB30BATH ITPUOBPETAEMBIE ITPM U3YYEHNUN BUOJIOTHN 3HAHWSA M YMEHMS [TPY PEIIEHNH
[IPOBJIEM, CBSI3AHHBIX C PALIMOHAJIBHBIM IPUPOJIOIIOJIL30BAHUEM (COBJIIOJEHUE MTPABWJI IOBEJEHNS B
TIPUPOJIE, HATTPABJIEHHBIX HA COXPAHEHUE PABHOBECH S B DKOCUCTEMAX, OXPAHY BUJIOB, DKOCHUCTEM,
BUOC®EPBI);

AKTUBHOE HEITPUATUE AENCTBUI, IPUHOCAIINX BPE OKPYXAIOIIEN TPUPOHOI CPEJIE, YMEHUE
TTIPOTHO3UPOBATD HEBJIATOIIPUSTHBIE DKOJIOTMYECKUE TTOCEICTBUS ITPEITPUHUMAEMBIX JENCTBUI U
MTPEJIOTBPAILIATE UX;

HAJIMYUE PA3BUTOTO DKOJIOTMYECKOI'O MBILUIEHU S, DKOJIOTMUECKOU KYJIbTYPbL, OIIBITA JESITEJILHOCTU
DKOJIOTMYECKOIT HAITPABJIEHHOCTH, YMEHUS PYKOBOJICTBOBATBCSI UMU B [TIO3HABATEJILHOI,
KOMMYHUKATUBHON U COLIMATILHOU MPAKTUKE, TOTOBHOCTU K YUACTUIO B IIPAKTUUECKOU JIESITEJILHOCTU
DKOJIOTMYECKOI HAITPABJIEHHOCTU;

8) IEHHOCTU HAYYHOI'O [TO3HAHUSI:

COOPMHUPOBAHHOCTb MUPOBO33PEHNS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PA3BUTHUS HAYKU U
OBLLIECTBEHHOI1 IIPAKTUKH, OCHOBAHHOI'O HA JIUAJIOTE KVJIbTYP, CIIOCOBCTBYIOILET'O OCO3HAHMIO CBOEI'O
MECTA B ITOJIUKYJIbTYPHOM MUPE;

COBEPIIEHCTBOBAHUE SI3bIKOBOI U UNTATEJIBLCKOU KYJIbTYPBI KAK CPEJICTBA B3AUMOJIENCTBUSI MEXY
JIIOJIbMU U TIO3HAHUS MUPA;

IMOHUMAHMUE CIIELIU®UKU BUOJIOTUU KAK HAVKHU, OCO3HAHUS EE POJIU B ®OPMUPOBAHUY PALIMOHAJIBHOT'O
HAVYHOT'O MBILJIEHUS, CO3JAHUHU LIEJJOCTHOT'O IIPEJICTABJIEHHS OB OKPYJKAIOILIEM MUPE KAK O EJIUHCTBE
TIPUPO/Ibl, YUEJIOBEKA 1 OBIIECTBA, B TIO3HAHUU ITPUPOJIHBIX 3AKOHOMEPHOCTEM U PELIEHUY TTIPOBJIEM
COXPAHEHMUS ITIPUPOTHOT'O PABHOBECHUS;

YBEXJIEHHOCTb B 3HAUMMOCTU BUOJIOTUU AJ151 COBPEMEHHON LIMBUJIN3ALIUN: OBECIIEYEHISI HOBOTO
YPOBHSI PA3BUTUS MEJAULIMHBI, CO3JJAHUE IEPCIIEKTUBHBIX BUOTEXHOJIOT' Ui, CIIOCOBHBIX PELLIATD
PECYPCHBIE TTIPOBJIEMBI PA3BUTUS YEJIOBEUECTBA, TIOUCKA ITYTEN BBIXOJA 13 IIOBAJIbHBIX



BKOJIOT'MYECKUX MPOBJIEM U OBECIIEYEHU S [TEPEXOJIA K VCTOMYMBOMY PA3BUTUIO, PALITUOHAJIBHOMY
NCITOJIb3OBAHUIO ITPUPOIHBIX PECYPCOB U ®OPMNPOBAHNIO HOBBIX CTAH/IAPTOB XXU3HU;
3AMHTEPECOBAHHOCTD B IIOJIVUEHMY BUOJIOI'MYECKUX 3HAHUI B LIEJISIX ITOBBIIIEHUS OBIIEN KYJIBTYPHI,
ECTECTBEHHO-HAYUYHOM TPAMOTHOCTH, KAK COCTABHOM YACTU ®YHKIMOHAJILHOU TPAMOTHOCTH
OBYYAIOIINXCS, ®OPMUPYEMOM TP U3YUEHUU BUOJIOT UH;

[TIOHUMAHUME CYILIHOCTU METOAOB ITO3HAHIA, UCITOJIb3YEMBIX B ECTECTBEHHBIX HAYKAX, CIIOCOBHOCTU
HCIIOJIb30BATH ITOJIYUAEMBIE 3HAHUSA JJI1 AHAJIU3A U OB bSICHEHHS SIBJIEHUI OKPYXKAIOIEIO MUPA U
IIPOUCXOJAINX B HEM USMEHEHWI, YMEHUE JEJIATh OBOCHOBAHHLIE 3AKJIFOUEHN S HA OCHOBE HAYUHBIX
OAKTOB 1 UMEIOIINXCA JAHHBIX C LEJIBIO [TOJJYYEHUA JOCTOBEPHBIX BHIBOOB;

CIIOCOBHOCTBH CAMOCTOATEJIBHO UCITOJIb3OBATH BUOJIOTMYECKUE 3HAHUW A AJIA PEHIEHUSA [TPOBJIEM B
PEAJIBHBIX )XMU3HEHHBIX CUTYALIUAX;

OCO3HAHME I[IEHHOCTU HAYYHO! AESATEJBHOCTU, TOTOBHOCTH OCYIIECTBJIATH IPOEKTHYIO U
NCCIIEAOBATEJIBCKVYIO JEATEJIbHOCTbD MHAWMBUAYAJIBHO U B I'PVIIIIE;

I'OTOBHOCTD U CITOCOBHOCTbD K HEITPEPBIBHOMY OBPA30BAHUNIO U CAMOOBPA30OBAHUNIO, K AKTUBHOMY
[TOJIVUEHUMIO HOBBIX 3HAHHMH 10 BUOJIOTUU B COOTBETCTBUU C XXM3HEHHBIMHU [TOTPEEHOCT SIMU.

METAIIPEAMETHBIE PE3YJIBTATDI

METAIIPEJIMETHBIE PE3VJIbTATBI OCBOEHUS YUEBHOI'O ITPEJIMETA «BUOJIOT M SI» BKIIIOYAIOT: 3HAUUMBIE IS
®OPMIPOBAHIS MUPOBO33PEHIS OBYUAIOLINXCS MEXIUCLUIUIMHAPHBIE (MEXIIPEIMETHBIE)
OBIIEHAYYHBIE I[TOHSATUS, OTPAXAIOILIUE [EJJOCTHOCTh HAYUYHOI KAPTUHBI MUPA U CITELIU®UKY METOJIOB
[IO3HAHU S, UCITOJIb3YEMbBIX B ECTECTBEHHBIX HAYKAX (BEILIECTBO, DHEPT U, SIBJIEHUE, [TPOLIECC, CUCTEMA,
HAVYHBIN ®AKT, [IPUHLIAIL, TUIIOTE3A, 3AKOHOMEPHOCTb, 3AKOH, TEOPUS, UCCJIEJOBAHUE, HABJIFOJIEHUE,
U3MEPEHMUE, SKCIIEPUMEHT U JIPYI'ME); YHUBEPCAJIbHBIE YUEBHBIE JEMCTBUS (IIOSHABATEJIbHBIE,
KOMMYHHKATHUBHBIE, PET VJISITUBHBIE), OBECIIEUUBAIOILUE ®OPMUPOBAHUE ®YHKLMOHAJIBHOM
TPAMOTHOCTU U COLIUAJIBHON KOMIIETEHLIMU OBYYAIOILMXCS; CIOCOBHOCTD OBYYAIOIMXCS
UCIIOJB30BATH OCBOEHHBIE MEXINCLUIIJIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHN S U VHUBEPCAJIbHBIE
YUYEBHBIE JIEUCTBUS B [IOBHABATEJIbHOM U COLIMAJIBHOM IIPAKTUKE.

B PE3VJIbTATE U3VYUYEHUS BMOJIOT'MU HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUSA Y OBYUAIOLIETOCS BYJAYT
COOPMUPOBAHBI TIOBHABATEJIBHBIE VHUBEPCAJIbHBIE YUEBHBIE JEVCTBU I, KOMMYHUKATUBHBIE
YHUBEPCAJIbHBIE VUEBHBIE JEVCTBUS, PETYJISITUBHBIE YHUBEPCAJIBHBIE YUEBHBIE JJEMCTBU S, COBMECTHAS
JESTEJIBHOCTD.

METAIIPEJAMETHBIE PE3YJIbTATHI OCBOEHUS ITPOI'PAMMBI CPEJTHEI'O OBILET'O OBPA3OBAHMUS JIOJIX)KHBI
OTPAXATD:



OBJIAJIEHUE YHUBEPCAJIbHBIMUM YUEBHBIMU ITO3HABATEJILHBIMU JIEUCTBUSIMU:

1) BA3OBBIE JIOTUYECKUE JEVICTBUSI:

CAMOCTOSTEJBHO ®OPMVYJIMPOBATH U AKTYAJIU3UPOBATE IIPOBJIEMY, PACCMATPUBATH EE BCECTOPOHHE;
WUCIIOJIb30BATH TP OCBOEHUU 3HAHUM ITPUEMBI JIOTMYECKOT'O MBIIIJIEHWS (AHAJIM3A, CUHTE3A,
CPABHEHUS, KITIACCU®UKAIIUN, OBOBIIEHNS), PACKPBIBATE CMBICJI BUOJIOI' MUYECKUX ITOHATUM (BBIJEJIATH
NX XAPAKTEPHBIE ITPU3HAKHU, YCTAHABJIMBATDH CBA3U C IPYTUMU ITOHATUAMN);

OIPEAEJIATH HEJIA AEATEJIBHOCTU, 3AJABAS ITAPAMETPBI U KPUTEPUU UX JOCTMXXEHUA, COOTHOCUTD
PE3VJIBTATHI AEATEJIBHOCTU C [IOCTABJIEHHBIMU L EJIAAMU;

HUCIIOJIb30BATH BUOJIOTMYECKUE TIOHATUSA JIJ151 OB bSICHEHUS ®AKTOB U IBJIEHU XXUBOM ITPUPO/IBI;
CTPOUTD JIOTUYECKUE PACCYXAEHUA (MHAYKTUBHBIE, JEJAYKTUBHLIE, [T0O AHAJIOT' M), BBIABJIATH
3AKOHOMEPHOCTHU U ITPOTUBOPEUN A B PACCMATPUBAEMBIX ABJIEHUAX, DOPMYJIMPOBATH BbIBO/JIbI U
3AKIIIOYEHUN A

IIPUMEHSITH CXEMHO-MO/IEJILHBIE CPEJICTBA JIJIS1 IPEJJCTABJIEHU S CYIIIECTBEHHbBIX CBSI3EN U OTHOIIEHUI B
N3YYAEMBIX BUOJIOI'MYECKNX OB BEKTAX, A TAK)XKE ITIPOTUBOPEUNIA PABHOT'O POJIA, BBISIBJIEHHBIX B
PA3JIMYHBIX UTHOOPMALIMOHHBIX NCTOYHUKAX;

PA3PABATBIBATD IIJIAH PEIIEHUS ITIPOBJIEMEI C YUETOM AHAJIM3A UMEIOIINXCS MATEPUAJIbHBIX U
HEMATEPHAJIBHBIX PECYPCOB;

BHOCHUTD KOPPEKTHUBbBI B AEATEJIbHOCTDb, OUEHUBATDH COOTBETCTBHUE PE3VJIbTATOB LEJISIM, OUEHNBATD
PUCKU IOCJIEACTBUM JEATEJIBHOCTH;

KOOPJNMHUPOBATD U BBIIIOJIHATDE PABOTY B YCIIOBUAX PEAJIBHOT'O, BUPTYAJIBHOI'O U KOMBMHUPOBAHHOI'O
B3AUMOJIEUCTBU;

PA3BUBATDH KPEATUBHOE MbIUNJIEHUE ITPU PEINEHUN )KU3HEHHDBIX ITPOBJIEM.

2) BA3OBBIE UCCJIEJOBATEJIBbCKHUE JIEMCTBUA:

BJIAJIETh HABBIKAMU YUEBHO-UCCJIEJIOBATEJIBCKOM U ITPOEKTHOM JAEATEJIBHOCTU, HABBIKAMM PA3PEILIEHU A
ITPOBJIEM, CIIOCOBHOCTBIO U TTOTOBHOCTbBLIO K CAMOCTOATEJIBHOMY ITIOUCKY METO/IOB PEIHIEHM
I[TPAKTUYECKUX 3AHAY, IIPUMEHEHUNIO PA3JIMYHBIX METOAOB IIO3HAHU;

NCITIOJIb3OBATbD PA3JIMYHBIE BU/IbI JEATEJIbHOCTH I10 ITOJIYVHEHWIO HOBOI'O 3HAHM A, EI'O MHTEPIIPETALINN,
ITPEOBPA30OBAHMIO U ITPUMEHEHUNIO B YYEBHBIX CUTYALIMAX, B TOM YUCJIE ITPU CO3TAHNN YUYEBHBIX 1
COLMAJIBHBIX ITPOEKTOB;

®OPMUPOBATH HAYYHBLIN TUII MBILIJIEHUSA, BIIAJETh HAYUYHOM TEPMUHOJIOT MEN, KJIIOYEBBIMU ITOHATUAMU
N METOJAMU;

CTABUTH U ®OPMYJIMPOBATH COBCTBEHHEBIE 3AJTAYU B OBPA30OBATEJILHOM JTEATEJILBHOCTH U XKU3HEHHBIX
CUTYALIMAX;



BBLIABJISTH MIPUUMHHO-CJIEJCTBEHHBIE CBSI3U U AKTYAJIU3UPOBATD 3AJIAUY, BBIJIBUTATH TUTIOTE3Y EE
PEIIEHUS, HAXOJINTH APTYMEHTBI JUUTS1 JOKA3ATEJILCTBA CBOUX YTBEPKJIEHU, 3AJJABATH [TIAPAMETPEI 1
KPUTEPUM PELLIEHNS;

AHAJIM3UPOBATD TTOJTYUEHHBIE B XOJIE PEIIEHUS 3AJIAUM PE3YJIbTATEI, KPUTUYECKU OLIEHUBATDH UX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATL U3MEHEHUE B HOBBIX YCJIOBUSIX;

JIABATH OLIEHKY HOBBIM CUTYALIMSIM, OLIEHUBATE TTPMOBPETEHHBII OITBIT;

OCVIIECTBJISITD LEJIEHATIPABJIEHHBIN [TOMCK TIEPEHOCA CPEJICTB U CITOCOBOB JIEMCTBUS B
[TPO®ECCUOHAJILHYIO CPE/Y;

YMETDB TTIEPEHOCUTD 3HAHUS B TTO3HABATEJILHYIO U TIPAKTUYECKYIO OBJIACTHY XU3HEJAESITEJILHOCTH;
YMETH UHTETPUPOBATH 3HAHUS U3 PA3HBIX [TPEIMETHBIX OBJIACTEI;

BBIJIBUT ATh HOBBIE WJIEU, TTPEJUIATATH OPUTUHAJILHBIE TTIOAXObI Y PELIEHUS, CTABUTE ITIPOBJIEMBI 1
3AJIAUH, JIOTTY CKAIOIINE AJTbTEPHATUBHBIE PEIIEHAS.

3) PABOTA C UH®OPMAILUEI:

OPUEHTUPOBATBLCS B PA3JIMYHBIX NICTOUHUKAX NTHOOPMAINN (TEKCTE YUEBHOT'O [TOCOBU S, HAVYHO-
TTOITYJISIPHOU JINTEPATYPE, BUOJIOTMUECKUX CJIOBAPSIX U CIIPABOYHUKAX, KOMITHIOTEPHBIX BA3AX JIAHHBIX,
B UHTEPHETE), AHAJTU3UPOBATH MHOOPMAIINIO PA3JINYHBIX BUJOB U ®OPM MTPEICTABJIEHUS, KPUTUYECKU
OLIEHUBATD EE JJOCTOBEPHOCTD U HEITPOTUBOPEUUBOCTD;

®OPMVYJIMPOBATD 3ATIPOCHI U TIPUMEHSITh PA3JIMYHBIE METO/IbI ITPY TTOMCKE U OTBOPE BUOJIOTMYECKO
MH®OPMAILMU, HEOBXOMMOI JUIS BBITTOJHEHNS YUEBHBIX 3AJAU;

[TIPMOBPETATD OIBIT UCIIOJIb30BAHUS UHOOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOT U,
COBEPIIEHCTBOBATD KYJIbTYPY AKTUBHOI'O UCITOJIL30BAHMS PA3JIMUYHBIX [TIOUCKOBBIX CUCTEM;
CAMOCTOSITEJIbHO BBLIBUPATDH OIITUMAJILHYIO ®OPMY MPEJACTABJIEHUS BUOJIOT MYECKON NUHOOPMALIUHN
(CXEMBI, TPA®UKHU, TUATPAMMBI, TABJIULIBI, PUCYHKHU U JIPYTOE);

HCIOJIb30BATb HAYUHBIH SI3bIK B KAUECTBE CPEJICTBA IIPU PABOTE C BUOJIOTMYECKOI UHOOPMAIUEN:
[IPUMEHSI T XUMMYECKUE, ®U3NYECKUE 1 MATEMATUYECKUE 3HAKU Y CUMBOJIbI, ®OPMYJIbl, ABEPEBUATVPY,
HOMEHKIJIATYPY, UCIIOJIb30BATH U [TIPEOBPA3OBLIBATH 3HAKOBO-CUMBOJIMUYECKUE CPEJICTBA HATJISIIHOCTU;
BJIAJIETh HABBIKAMU PACIIO3HABAHUS U 3ALIATHl MHOOPMALIMU, UHOOPMALIMOHHON BE3OITACHOCTHU
JIMYHOCTU.

OBJIAJIEHUE YHUBEPCAJILHBIMU KOMMYHUKATUBHBIMU JIEMCTBUSMU:

1) OBLLEHUE:

OCYIIECTBJISITh KOMMYHUKAITMM BO BCEX COEPAX JKMU3HU, AKTUBHO YUACTBOBATD B IMAJIOTE WJIN
JIUCKYCCHMU T10 CYIIECTBY OBCYXXJAEMOU TEMbI (YMEHME 3AJJABATD BOIIPOCHI, BICKA3BIBATDH CYXXK/JEHUS
OTHOCHUTEJILHO BBITTOJIHEHMS TIPEJUTATAEMOM 3AJJAUM, YUUTBIBATH MHTEPECHI M COTJIACOBAHHOCTD
MO3ULUI IPYTUX YUACTHUKOB JUAJIOTA WU JUCKYCCHUN);



PACIIOSHABATbH HEBEPBAJIBHBIE CPEJICTBA OBILIEHU S, IOHUMATH 3HAYEHUE COLIMAJIBHBIX 3HAKOB,
[IPEJIIOCBHIIOK BOSHUKHOBEHM I KOH®JIMKTHBIX CUTYALIMU, YMETh CMSATYATH KOH®JIMKTHI U BECTU
[TEPETOBOPBI;

BJIAJZIETH PA3JIMYHBIMU CIIOCOBAMU OBIIEHUS Y B3AUMOJAENCTBUS, IOHUMATH HAMEPEHUS JPYTUX JIIOJEN,
[IPOSIBJISITH YBAXUTEJIBHOE OTHOLIEHUE K COBECEJJHUKY U B KOPPEKTHOU ®OPME ®OPMVYJIMPOBATH CBOU
BO3PAXEHNS,

PA3BEPHYTO U JIOTMYHO M3JIATATH CBOIO TOUYKY 3PEHNS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEICTB.

2) COBMECTHAS JESATEJILHOCTb:

[IOHUMATbD U UCIIOJIB3OBATH [IPEMMVYII[ECTBA KOMAH/JIHON 1 UHANBUY AJIbHOU PABOTBI IIPU PELLIEHUU
BUOJIOTMYECKOM ITPOBJIEMbI, OBOCHOBBIBATH HEOBXOJAMMOCTDH IIPUMEHEHU S TPYIIIIOBBIX ®OPM
B3AUMO/JIEMCTBUS [1PY PELIEHU YUYEBHOM 3AJJAUU;

BBIBUPATH TEMATHUKY U METO/Ibl COBMECTHBIX JENCTBUU C YUETOM OBILNX UHTEPECOB 1 BO3SMOXHOCTEN
KAX/IOT'O YJIEHA KOJIJIEKTUBA;

[IPUHUMATbD L{EJIU COBMECTHOM JESITEJIBHOCTH, OPTAHU30BBIBATH I KOOPJIMHNPOBATDL JIEMCTBU 10 EE
JTOCTVKEHUIO: COCTABIJISTSH IUIAH JENUCTBUI, PACIIPEJEJISTH POJIU C VUETOM MHEHUI YUACTHHUKOB,
OBCYXXJATbH PE3YJIbTATHI COBMECTHOM PABOTHI;

OLIEHMBATBH KAYECTBO CBOEI'O BKJIAJIA 1 KAXKJIOI'O YYACTHUKA KOMAH/IbI B OBILMI PE3VJIBTAT I10
PA3BPABOTAHHBIM KPUTEPUSIM;

[IPEJIJTATATBH HOBBIE ITPOEKTBI, OLIEHUBATH UJEHN C ITO3ULIMNY HOBU3HBI, OPUT MTHAJIBHOCTH, TIPAKTUYECKOI
3HAYNMOCTU;

OCYIIECTBJISTH TO3UTHBHOE CTPATETMYECKOE ITOBEJIEHUE B PA3JIMYHBIX CUTYALIUSAX, [TPOSIBIISTH
TBOPYECTBO U BOOBPAXXEHUE, BbITh MHULIMATUBHBIM.

OBJIAJIEHME YHUBEPCAJIbHBIMU PET'YJISTUBHBIMU JENCTBUSIMU:

1) CAMOOPT AHU3ALIMSL:

UCIIOJIB30BATH BUOJIOT'MYECKUE 3HAHMS U151 BBISIBJIEHI S [TPOBJIEM U UX PELIEHUS B )KMU3HEHHBIX U
YUYEBHbBIX CUTYALIUSX;

BBIBUPATH HA OCHOBE BUOJIOTMUYECKUX 3HAHUU LEJEBBIE 1 CMbBICJIOBBIE YCTAHOBKU B CBOUX JENUCTBUSIX
U IIOCTVYIIKAX 10 OTHOILIEHUIO K )KUBOM I[TPUPOJIE, CBOEMY 3JI0POBBIO 1 3JIOPOBBIO OKPYKAIOIIUX;
CAMOCTOSTEJILHO OCYILECTBJIATH [IO3HABATEJIBHVIO JESITEJILHOCTbD, BBISIBJISITH IIPOBJIEMBI, CTABUTH U
®OPMYJIMPOBATH COBCTBEHHBIE 3AJJAYM B OBPA3BOBATEJIBHOM JESTEJBHOCTHU U )KU3HEHHBIX CUTYALIUAX;
CAMOCTOSTEJILHO COCTABJISATH IUIAH PELIEHUSA ITPOBJIEMBI C YUETOM UMEIOILNXCS PECYPCOB,
COBCTBEHHbBIX BOBMOXXHOCTEN U ITPEAIIOUYTEHN;

JIABATDH OLIEHKY HOBBIM CUTYALIMSIM;

PACILUPATH PAMKHU YUEBHOI'O ITPEIMETA HA OCHOBE JIMYHBIX I[TPEAIIOYTEHN;



JIEJIATH OCO3HAHHGBI BEIEOP, APTYMEHTUPOBATH ET'O, BPATh OTBETCTBEHHOCTD 3A PEIIEHUE;
OLIEHVMBATbH IIPMOBPETEHHBI OIIBIT;

CIIOCOBCTBOBATH ®OPMUPOBAHMIO U ITPOSIBJIIEHUIO LIIMPOKOM SPYIUIIMU B PAZHBIX OBJIACTSX 3HAHUU,
IIOCTOSIHHO TIOBBIIIATE CBOM OEPA3OBATEJIBHBIM U KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPO/JIb:

JABATDH OLIEHKY HOBBIM CUTYALIMAM, BHOCUTH KOPPEKTUBBI B JEATEJIbHOCTbL, OUEHUBATH COOTBETCTBUE
PE3VJIBTATOB LIEJIAM;

BJIAJIETh HABBIKAMU ITO3HABATEJIbHON PED®JIEKCUU KAK OCO3HAHMS COBEPIIAEMBIX JIEMCTBUN U
MBICJIUTEJIBHBIX ITPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHU, UCITOJIb30OBATH IIPUEMBI PE®JIEKCUUN I
OLEHKU CUTYALIMU, BBIBOPA BEPHOI'O PEILIEHWA;

YMETb OHEHUBATH PUCKU 1 CBOEBPEMEHHO ITPUHUMATD PEILIEHNW A 110 UX CHUXEHUIO;

[NPUHUMATDH MOTUBBI 1 APTYMEHTALI IPYI'UX [TPU AHAJIM3E PE3VYJIbTATOB AEATEJIBHOCTU;

3) IIPUHATHUE CEBA U APYT'UX:

[NPUHUMATD CEBS, IIOHUMAS CBOU HEJJOCTATKU 1 JOCTOMHCTBA;

[NPUHUMATDH MOTUBBI 1 APTYMEHTbLI IPYI'UX [TPU AHAJIM3E PE3VJIbTATOB JEATEJIBHOCTU;

IMPU3HABATEL CBOE IMTPABO U ITPABO JPYI'MX HA OILIMBKU;

PA3BUBATDH CIIOCOBHOCTbDb ITIOHUMATDH MUP C ITO3ULUN JAPYT'OI'O UEJIOBEKA.

IMPEAMETHBIE PE3VJIBTATEI

[PEJIMETHBIE PE3YJIbTATBI OCBOEHUS COAEP)KAHU A YUEBHOT O ITPEJMETA «BUOJIOTHS» HA YIJIYBJIEHHOM
YPOBHE OPMEHTHUPOBAHbBI HA OBECIIEYEHHUE ITPOPMJIBHOT'O OBYUYEHMA ObYYAIOINXCS BUOJIOTUN. OHU
BKJIFOUAIOT: CIIELIU®UYECKME JIJ1S1 BUOJIOT MM HAYUHBIE 3HAHMS, YMEHUS U CIIOCOBBI IEMCTBUM I10
OCBOEHMUIO, UHTEPIIPETALIMM U ITIPEOBPA3OBAHNIO 3HAHUU, BUbI JEATEJILHOCTH I10 IMTOJYUYEHUIO HOBBIX
3HAHUM U UX IPUMEHEHUIO B PA3JIMUHBIX YUEBHBIX, A TAKXE B PEAJIBHBIX )KU3HEHHBIX CUTYALIUAX.
IMPEAMETHBIE PE3VJIbTATLI IIPEACTABJIEHEI ITO I'OJAM U3YUEHUSIL.

IMPEAMETHBIE PE3VJIbTATBI OCBOEHUA YYEBHOTI'O IIPEJIMETA «bMOJIOI'MS» B 10 KITACCE JOJDDKHBI OTPAXATD:
C®OPMHPOBAHHOCTH 3HAHMI O MECTE U POJIM BUOJIOI'M B CUCTEME ECTECTBEHHbBIX HAVK, B
®OPMUPOBAHNHN ECTECTBEHHO-HAVYYHOUM KAPTUHBI MUPA, B ITIO3HAHUU 3AKOHOB ITPUPO/IbI U PEILIEHNN
IIPOBJIEM PALIMOHAJIBHOI'O TTPUPOJOITOJIB30BAHUS, O BKIIAE POCCUMCKUX U 3APYBEXXHBIX YUEHBIX B
PA3BUTHUE bNOJIOI'NH;

BJIAJIEHUE CUCTEMOU BUOJIOTUYECKNX 3HAHUU, KOTOPAS BKJIFOUAET: OCHOBOIIOJIAT AFOIIUE
BUOJIOTUYECKHWE TEPMUWHBI U TTOHATUSA (KM3Hb, KIIETKA, OPI'TAHU3M, METABOJIN3M, TOMEOCTAS,
CAMOPET'VJIALIUA, CAMOBOCITPOU3BEAEHUE, HACJIEJJCTBEHHOCTb, UBMEHUNBOCTbD, POCT U PABBUTUE),
BUOJIOTMYECKUE TEOPUHU (KJIETOUYHAS TEOPUSA T. LIBAHHA, M. IINIEMJIEHA, P. BUPXOBA, XPOMOCOMHA$



TEOPUA HACJIIEACTBEHHOCTU T. MOPI'AHA), YUEHUA (H. 1. BABUJIOBA — O HEHTPAX MHOI'OOBPA3UA U
IIPOUCXOXJIEHUS KYJIbTYPHBIX PACTEHUI), 3BAKOHBI (EAUHOOEPA3M I IIOTOMKOB ITEPBOI'O [IOKOJIEHNS,
PACIIEIUIEHUA, YUCTOTHI TAMET, HEBABUCUMOI'O HACJIIEAOBAHUWA I'. MEH/IEJIA, TOMOJIOTUYECKUX PAJIOB B
HACJIEJICTBEHHOM U3MEHUMBOCTU H. K. BABUJIOBA), IIPUHLIUITLI (KOMITJIEMEHTAPHOCTH);

BJIAJEHUE OCHOBHbBIMU METOAAMU HAYUYHOI'O ITO3HAHU A, UCITOJIB3YEMbIX B BUMOJIOT'MYECKUX
NCCIEAOBAHUAX )XMBbBIX OBBEKTOB (OIIMCAHUE, U3BMEPEHUE, HABJITOJAEHUE, DKCITEPMUMEHT);

YMEHUE BbIJEJIATH CYIHECTBEHHBIE ITPU3HAKUW: BUPYCOB, KJIETOK ITPOKAPUOT U OYKAPUOT,
OJIHOKJIETOYHBIX 1 MHOI'OKJIETOUHBIX OPTAHM3MOB, B TOM UYUCJIE BAKTEPHUM, TPUBOB, PACTEHU,
XMBOTHBIX Y YEJIOBEKA, CTPOEHMS OPTAHOB U CUCTEM OPI'AHOB PACTEHUU, JKUBOTHBIX, YEJIOBEKA,
IIPOIIECCOB XM3HEJIEATEJILHOCTH, ITIPOTEKAIOIIMX B OPTAHU3MAX PACTEHHWH, )KMBOTHbBIX U UEJIOBEKA,
BUOJIOTUYECKUX [MPOUECCOB: OBMEHA BEIIECTB (METABOJIN3M), IPEBPAILIIEHN A DHEPI'MU, BPOXEHN A,
ABTOTPO®HOI'O U TETEPOTPO®HOI'O TUIIOB MUTAHUS, ®OTOCUHTE3A U XEMOCUHTE3A, MUTO3A, MEMO3A,
IF'AMETOT'EHE3A, DMBEPUOT'EHE3A, IIOCTOMBPUOHAJIBHOT'O PA3BUTH A, PASMHOXEHUSA, UHIAMBUY AJIBHOT'O
PA3BUTHS OPTAHU3MA (OHTOT'EHE3A), B3AUMOJIEMCTBUS TEHOB, TETEPO3UCA, HCKYCCTBEHHOI'O OTEOPA;
YMEHUE YCTAHABJIMBATH B3AUMOCBA3U MEXAY OPTAHOUAAMMUM KJIETKU U X ®YHKIUUAMU, CTPOEHUEM
KJIETOK PA3HBIX TKAHEN U UX ®YHKIUAMU, MEXY OPTAHAMU U CUCTEMAMM OPTAHOB V PACTEHUN,
KNBOTHBLIX 1 YEJIOBEKA N UX ©YHKIMAMU, MEXIY CUCTEMAMU OPI'AHOB U NUX ®YHKLNWAMU, MEXY
OTAIIAMU OBMEHA BEILNECTB, O9TAITAMHU KIIETOYHOI'O IUKJIA 1 )KU3HEHHBIX [TUKJIOB OPI'"AHNU3MOB, OTAITAMHA
OMBPHMOHAJIBHOI'O PA3ZBUTHUS, TEHOTUIIOM U ®EHOTUIIOM, PEHOTHUIIOM U ®AKTOPAMMU CPE/IbI OBUTAHN A,
YMEHME BBISBJIATH OTJIMUUTEJIBHBIE ITPU3HAKM XKMBBIX CUCTEM, B TOM YUCJIE PACTEHUM, )KUBOTHBIX U
YEJIOBEKA;

YMEHUME UCIIOJIbB3OBATDH COOTBETCTBYIOIIME API'YMEHTBI, bMOJIOTMYECKYIO TEPMHWHOJIOI'NIO 1 CUMBOJINKY
I JOKA3ATEJIBCTBA POACTBA OPI'TAHU3MOB PA3HBIX CUCTEMATUYECKUX I'PVIIII;

YMEHUME PEIIATDH BUOJIOI'MYECKUE 3AJJAYN, BLIABJIATH IIPUUNMHHO-CJIIEJJCTBEHHBIE CBA3U MEXIAY
NCCIEAYEMBIMU BUOJIOTUYECKUMU ITPOLECCAMU U ABJIEHUAMU, AEJIATH BBIBO/IbI U ITPOI'HO3bI HA
OCHOBAHUNMU ITOJTYYEHHBIX PE3VJIbTATOB;

YMEHUE BbBITIOJIHATD JIABOPATOPHBIE U ITPAKTUYECKHUE PABOTBI, COBJIIOJATD ITPABUJIA ITP PABOTE C
YYEBHbLIM U JIABOPATOPHBIM OBOPYIOBAHUEM;

YMEHUE BbI/IBUI'ATH I'MITIOTE3ELI, ITPOBEPATDH UX SKCIIEPUMEHTAJIbHBIMU CPEACTBAMU, ®OPMVYIINPY A LIEJIb
NCCIEAJOBAHUISA, AHAJIM3UPOBATD ITOJIYUEHHBIE PE3VYJIbTATBI U AEJIATH BBIBO/IbI;

YMEHUE VYACTBOBATH B YUEBHO-UCCJIEJOBATEJILCKOM PABOTE I10 BUOJIOTUU, SKOJIOI'M U MEJULTVHE,
IIPOBOJUMOM HA BA3E HIKOJbHBIX HAVUYHbBIX OBILIECTB, Y [TYBJIUYHO ITPEICTABJIATH [TOJIYYEHHBIE
PE3VJIBTATBI HA YUEHUYECKNX KOHOEPEHINAX;



YMEHUE OLIEHUBATH 3TUYECKUE ACIIEKTHI COBPEMEHHBIX UCCJIEJIOBAHUI B OBJIACTU BUOJIOT'UU U
MEJIMIMHBI (KIOHUPOBAHUE, UCKYCCTBEHHOE OITJIOJOTBOPEHUE, HAIIPABJIEHHOE USMEHEHUE '’EHOMA U
CO3JAHUE TPAHCT'EHHBIX OPI'AHU3MOB);

YMEHUE OCYIIECTBJISTh OCO3HAHHBIN BbIEOP BYIVIIEN ITPO®ECCUOHAJIBHOU JEATEJIBHOCTHU B OBJIACTH
BUOJIOI' MM, MEJIULIMHBI, BUOTEXHOJIOT MU, BETEPUHAPUU, CEJIbCKOT'O XO3SIMUCTBA, ITUILEBON
[IPOMBIILIJIEHHOCTH, VI JIVBJIATH IIO3HABATEJIbHBIN MHTEPEC, HAITPABJIEHHBII HA OCO3HAHHBI BEIEOP
COOTBETCTBVYIOUIEN ITPO®ECCUU U ITPOJJOJIKEHUE BUOJIOI'MYECKOT'O OEPA3SOBAHIS B OPI AHU3ALIMSX
CPEAHEI'O [TPO®ECCHUOHAJIBHOI'O 1 BBICHIEI'O OEPA30OBAHUA.

INPEAMETHBIE PE3VJIBTATBI OCBOEHUA YYEBHOT'O TIPEJIMETA «bMOJIOI'MA» B 11 KJITACCE JOJIDKHBI OTPAXATD:
CO®OPMHUPOBAHHOCTh 3HAHUI O MECTE U POJIM BMOJIOI'MM B CUCTEME ECTECTBEHHbBIX HAVK, B
®OPMUPOBAHNN COBPEMEHHOM ECTECTBEHHO-HAVUYHOUW KAPTHWHbI MUPA, B TIOSHAHUU 3AKOHOB ITPUPO/IbI U
PEINEHNUN SKOJIOT'MYECKHUX ITPOBJIEM HEJIOBEYECTBA, A TAKXXE B PEIIEHNN BOITPOCOB PAIIMOHAJIBHOI'O
[MTPUPOJOITIOJIB3OBAHN A, 1 B POPMNUPOBAHNN IEHHOCTHOI'O OTHOLIEHUSA K ITPUPOAE, OBHIECTBY, UEJIOBEKY,
O BKJIAJIE POCCUMCKHMX U 3APYBEXHBIX YUEHBIX-EMOJIOTOB B PASBUTHUE BUOJIOI'MH;

YMEHUE BJIAJIETh CUCTEMOM BUOJIOTMYECKUX 3HAHWI, KOTOPAS BKJIIOYUAET OITPEJIEJIEHMS Y IOHUMAHUE
CYIIHOCTHU OCHOBOIIOJIAT AIOIIMX BUOJIOT'MYECKUX TEPMHUHOB U ITOHATHHN (BUJI, SKOCUCTEMA, BUOCDEPA),
BUOJIOTUYECKHUE TEOPUU (B3BOJIIOLIMOHHAS TEOPUA Y. JAPBUHA, CUHTETUYECKAS TEOPUSA S5BOJIIOLINN),
YYEHUA (A. H. CEBEPLIOBA - O IIYTAX U HAITIPABJIEHUAX O5BOJIIOLINN, B.U. BEPHAJICKOT'O — O BUOC®EPE),
3AKOHBI (TEHETUYECKOI'O PABHOBECHS XK. XAPIU U B. BAMHBEPT A, 3APO/IBIIIIEBOI'O CXOJICTBA K. M. EDPA),
TIPABUJIA (MUHUMYMA 0. TUBUXA, DKOJOTMUYECKON TUPAMUIbI SHEPTUN), TUIIOTE3bI (TUITOTE3A «MUPA
PHK» V. THJIBEPTA);

YMEHUE BJIAJETH OCHOBHBIMU METOAAMU HAYYHOI'O ITO3HAHU A, UCITIOJIb3YEMbBIMU B BUOJIOI'MYECKUX
NCCIEJOBAHUAX )XMBbIX OBBEKTOB 11 DKOCUCTEM (OITMCAHUE, UBMEPEHUE, HABJIFOJAEHUE, DKCIIEPUMEHT),
CIIOCOBAMM BBISBJIEHUS U OLIEHKU AHTPOIIOTEHHBIX U3MEHEHMI B ITPUPO/IE;

YMEHUE BbIJIEJIATH CYINECTBEHHBIE ITPU3HAKHW: BJIOB, BUOI'EOLIEHO30B, SKOCHUCTEM U BUOC®EPDI,
CTABMJIN3UPYIOUIET'O, ABMXVYIIEI'O U PA3ZPLIBAIOIIEI'O ECTECTBEHHOI'O OTBOPA, AJIJIOITATPUYECKOI'O 1
CUMITIATPUYECKOI'O BUJJOOBPA3OBAHUMS, BJAMAHNA ABKYIINX CUJI SBOJIIOLIMN HA TEHOD®OH/I ITOITYJIALINN,
[IPUCIIOCOBJIEHHOCTU OPI AHM3MOB K CPEJIE OBUTAHMS, YEPEJJOBAHU I HATIPABJIEHUWIM BOJIIOLNN,
KPYI'OBOPOTA BEIIECTB U ITOTOKA SHEPI'M B SKOCUCTEMAX;

YMEHUE YCTAHABJIMBATDH B3AUMOCBA31 MEXAY ITPOUECCAMUA 5BOJIIOLINH, IBMKXYIINUMU CUJTAMA
AHTPOIIOT'EHE3A, KOMIIOHEHTAMMU PA3JIMYHBLIX S5KOCUCTEM U ITPUCITOCOBJIIEHUAMU K HUM OPI'TAHU3MOB;
YMEHUE BbIABJIATH OTIIMYUTEJIBHBIE ITPU3HAKU XUBBIX CUCTEM, [TPUCITOCOBJIEHHOCTDb BMJIOB K CPEJIE
OBUTAHUS, ABUOTUYECKUX U BUOTUYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3AUMOCBS3EN OPTAHU3MOB B
COOBIIECTBAX, AHTPOIIOI'EHHbIX U3MEHEHNI B S KOCUCTEMAX CBOEIl MECTHOCTU;



YMEHUE UCIIOJIb3OBATDH COOTBETCTBYIOUIME API'YMEHTBI, BMOJIOTMYECKYIO TEPMHWHOJIOI'NIO U CUMBOJIUKY
JUI JOKA3ATEJIBCTBA POACTBA OPI'TAHU3MOB PA3HBIX CUCTEMATHUYECKUX I'PVIII, B3SAUMOCBA3U
OPTAHU3MOB U CPEIbI OBUTAHUWS, EJUHCTBA YEJIOBEUECKUX PAC, HEOBXOJNUMOCTU COXPAHEHUA
MHOT'OOBPA31A BUJJOB U DKOCUCTEM KAK YCIIOBUA COCYILECTBOBAHUSA ITPUPOABI U YEJIOBEUECTBA;
YMEHUE PEIIATH BUOJIOTUHYECKUE 3AJJAYN, BBIABJIATH IIPUUNMHHO-CJIEJCTBEHHBIE CBA3M MEXAY
NCCIEAYEMbBIMU BUOJIOTUYECKNUMU [TPOUECCAMMU U ABJIEHUAMMU, AEJIATH BBIBOJIbI 11 [TPOI'HO3bI HA
OCHOBAHUNU ITOJIYYEHHBIX PE3VIJIbTATOB;

YMEHUE BbITIOJIHATDH JIABOPATOPHBIE U I[TIPAKTUYECKHUE PABOTHI, COBJINOJATH ITPABUJIA TTP1 PABOTE C
YYEBHBIM U JIABOPATOPHBIM OBOPYIOBAHUEM;

YMEHUE BbIJIBUI'ATH T'MIIOTE3LI, [TIPOBEPATH UX OKCIIEPUMEHTAJIBHBIMU CPEACTBAMU, ®OPMVYIJINPY A LIEJIb
NCCIEOLOBAHUSA, AHAJIM3UPOBATD ITOJIVUEHHBIE PE3VJIBTATHI U AEJIATH BBIBO/IbI;

YMEHUE YVYACTBOBATH B YUEBHO-UCCJIEJJOBATEJILCKOI PABOTE I10 BUOJIOT U, SKOJIOI'M U MEJJULIVHE,
ITPOBOJIUMOM HA BA3E IIKOJIbHbBIX HAVUYHbBIX OBIIECTB, Y [TYBJIUYHO ITPEJICTABJISATH ITOJIYYEHHBIE
PE3VJIBTATBHI HA YUEHUYECKUX KOHOEPEHIINAX;

YMEHUE OLHEHUBATbD I'MITIOTE3bI 1 TEOPUU O TPOUCXOXAEHNUU XXM3HU, YEJIOBEKA U YEJIOBEUECKUX PAC, O
IIPUYMHAX, ITOCJEJICTBUAX U CIIOCOBAX ITPEJJOTBPAILEHU S I'JTOBAJIBHBIX UBMEHEHU B BUOCDEPE;
YMEHME OCVYIIECTBJISITh OCO3HAHHbIN BbIBOP BY IVIIEN ITIPO®ECCUOHAJILHOU AEATEJILHOCTU B OBJIACTU
BUOJIOI'H, DKOJIOI'NHU, ITPUPOJOITIOJIB3OBAHMSA, MEIULIMHBI, BUOTEXHOJIOI'MHU, IICUXOJIOT'H, BETEPUHAPUMN,
CEJIbCKOI'O XO34MCTBA, MUIIEBOM ITPOMBIIIJIEHHOCTH, YIJIYBJIATH IIO3HABATEJIBHbI MHTEPEC,
HAITPABJIEHHBI HA OCO3HAHHBI BEIBOP COOTBETCTBYIOILIEM ITPO®ECCUH U TTPOJOJIKEHUE
BUOJIOI'MYECKOI'O OBPA3OBAHUA B OPITAHU3AIIMAX CPEAHEI'O I[TPOPECCHMOHAJIBHOI'O U BBICIHIET'O
OBPA30OBAHMNAI.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
HAUMEHOBAHUE KOJIMYECTBO YACOB
o JIEKTPOHHBIE (LIUDPOBBIE
ﬂ | PA3JIENIOB I TEM sCEL | KOHTPOJIBHBIE | [IPAKTHUECKHE (9)BP A3O§ TE HbgiIE PEOCYPC)I)I
[IPOT'PAMMEBI PABOTDI PABOTBI
BUBJIMOTEKA LIOK
1 BUOJIOTHA KAK HAYKA 1 HTTPS://M.EDSOO.RU/7TF41C292
) JKVBBIE CCTEMBI 1 X ) BUBJIMOTEKA LIOK
M3YUEHNE HTTPS-//M.EDSOO.RU/7F41C292
BUBJIMOTEKA
3 | BUOJIOTHA KIETKM 2 0.5 [TOKHTTPS://M.EDSO0.RU/7F41C292



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

XUMMNYECKASA

BUBJINMOTEKA

4 | OPFAHM3AIWS KJIETKH 10 ! IOKHTTPS://M.EDSOO.RU/7F41C292
. CTPOEHHE M ®YHKLIUH . , BUBJINOTEKA
KJIETKI LIOKHTTPS://M.EDSOO.RU/7F41C292
OBMEH BEILECTB I
BUBJINOTEKA
6 | I[PEBPAILEHUE DHEPTUM B | 9 1 _
i LIOKHTTPS://M.EDSOO.RU/7F41C292
| momcmm R P
PEATIBATIS EE B KTETKE IIOKHTTPS://M.EDSOO.RU/7F41C292
g | JKUBHEHHBII LMK ; . BUBJIHOTEKA
KJIETKI IIOKHTTPS://M.EDSOO.RU/7TF41C292
o | CTPOEHVIE Fl ®YHKIIH . e BUBJIHOTEKA
OPTAHI3MOB ' ITOKHTTPS://M.EDSOO.RU/7TF41C292
Lo | PASMHOXEHNE I : e BUBJIHOTEKA
PA3BUTHUE OPTAHHU3MOB ' IIOKHTTPS://M.EDSO0.RU/7F41C292
TEHETHKA — HAYKA O
4 | HACIEJCTBEHHOCTH I ) 0 BUBJIHOTEKA
M3MEHUMBOCTH ' IIOKHTTPS://M.EDSOO.RU/7F41C292
OPIAHN3MOB
L, | 3AKOHOMEPHOCTH 0 . BUBJIMOTEKA 1IOK
HACJIEJICTBEHHOCTH HTTPS://M.EDSOO.RU/7F41C292
3 | 3AKOHOMEPHOCTH ; . BUBJIHOTEKA
M3MEHYUBOCTH LIOKHTTPS://M.EDSOO.RU/7F41C292
BUBJINOTEKA
14 | TEHETHKA UEJOBEKA 3 0.5 [IOKHTTPS://M.EDSOO.RU/7F41C292
BUBJNOTEKA
15 | CEJIEKIAS OPTAHUSMOB | 4 1 [TOKHTTPS://M.EDSOO.RU/7F41C292
16 | CHNTETHIECKAS 4 BHBIIOTEKA
i LIOKHTTPS://M.EDSOO.RU/7F41C292
17 | PE3EPBHOE BPEMSI 1 BUBJNOTEKA



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

LIOKHTTPS://M.EDSOO.RU/7F41C292

OBUIEE KOJIMYECTBO YACOB I10

[IPOrPAMME 102 0 13
11 KJIACC
N | HAMMEHOBAHHE KOIMHECTBO TACOB SJIEKTPOHHBIE (IIUdPOBBIE)
Nr | PA3JIEJIOB I TEM BCErG | KOHTPOJIBHBIE | IPAKTHUECKHUE | Gpbaaopare it o
[IPOTPAMMBI PABOTBI PABOTBI
3APOYIEHUE U PA3BUTHE
. DBOJIOLMOHHBIX . BUBJINOTEKA
TIPE/ICTABJIEHII B ITOKHTTPS://M.EDSOO.RU/7F41CC74
BUOJIOT M
, | MHKPODBOJIIOLS U EE y , BUBJIMOTEKA
PE3YJIbTATBI [TOKHTTPS://M.EDSOO.RU/7F41CC74
;| MAKPODBOJIOLWS U EE ; BUBJIMOTEKA
PE3YJIbTATBI ITOKHTTPS://M.EDSOO.RU/7F41CC74
MIPOMCXOXIEHUE U EUBTHOTEKA
4 | PASBUTHE XH3HHA HA 15 1.5 ITOKHTTPS://M.EDSOO.RU/7F41CC74
3EMUIE
[IPOMCXOXIEHHE
5 | "EJIOBEKA . 10 1 BI?)]?{JECII'?'EE'I/{/?/I EDSOO.RU/7F41CCT74
AHTPOITOTEHE3 1 /M. :
DKOJIOTUS — HAVKA O
B3AMMOOTHOIIEHHSIX
¢ | OPTAHI3MOB U 5 05 BUBJINOTEKA
HAJIOPT AHM3MEHHbIX : [IOKHTTPS://M.EDSOO.RU/7F41CC74
CHUCTEM C OKPYXXAIOIIEN
CPEJIOU
| OPFAHM3MBI U CPEJIA o L BUBJINOTEKA
OBUTAHMUS : [IOKHTTPS://M.EDSOO.RU/7F41CC74
g DKOIOI'NS BUJIOB 1 . 05 BUBJINOTEKA
TIOITY JISILMIA : [IOKHTTPS://M.EDSOO.RU/7F41CC74



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

KOJIOTUSI COOBILECTB.
o otolormEeqr B bs00 RUTFHCCT
CHCTEMBbI 1 HIM :
o | BUOC®EPA - TJIOBAJIBHAS | BUBJIMOTEKA
SKOCUCTEMA [IOKHTTPS://M.EDSO0.RU/7F41CC74
11 | UEJIOBEK M OKPYKAIOIIASL | BUBJIMOTEKA
CPEJIA [IOKHTTPS://M.EDSOO.RU/7F41CC74
12 | PE3EPBHOE BPEMSI 8
OBLIEE KOJIMYECTBO YACOBTIO | . , s
MTPOT'PAMME :
MTOYPOUHOE TJIAHUPOBAHUE
10 KJIACC
Ne KOMMHECTBO TACOB JAATA SJIEKTPOHHBIE IUOPOBBIE
I/ | TEMA YPOKA BCEI' | KOHTPOJIbH | IIPAKTUYECK | M3YHEHN OBPA3OBATEHBIL{II>IE PECYPCBI
I 0 BIE PABOTHI | MIE PABOTBI |
BUOJIOTUS KAK
KOMILJIEKCHAS] HAVKA BUBJIMOTEKA
1 | UKAK YACTb 1 [OKHTTPS://M.EDSO0.RU/7F41C
COBPEMEHHOI'O 292
OBLIECTBA
BUBJIMOTEKA
’KUBBIE CUCTEMbI U UX
2 CBONCTBA 1 IZ_IESKHTTPS.//M.EDSOO.RU/7F41C
VPOBHEBASI BUBJIMOTEKA
3 | OPTAHM3AILIMS )KUBBIX | 1 [OKHTTPS://M.EDSOO.RU/7F41C
CHUCTEM 292
UCTOPUS OTKPBITHUS U BUBJIMOTEKA
4 | U3YUEHUS KJIETKU. 1 [OKHTTPS://M.EDSOO.RU/7F41C
KJIETOUHAS TEOPUS 292
METO/IbI BUBJIMOTEKA

MOJIEKYJIAPHOM 1 ' LHIOKHTTPS://M.EDSOO.RU/7F41C



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

KJIETOYHOM
BHMOJIOTUN.
[IPAKTUYECKAS
PABOTA «M3YUYEHUE
METO/IOB KJIETOYHOM
BHMOJIOTUU
(XPOMATOI'PADUS,
SJIEKTPO®OPE3,
JIMODEPEHIUAJILHOE
EHTPH®YTUPOBAHUE,
[T1IP)»

292

XUMUYECKHUI1 COCTAB
KJIETKH

BUBJINMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C
292

MUHEPAJIbHBIE BUBJIMOTEKA
7 | BELIECTBA KJIETKH, UX [HOKHTTPS://M.EDSOO.RU/7F41C
BUOJIOTUYECKAS POJIb 292
OPTAHUYECKUE
BEILECTBA KJIETKU —
giggI?AHABOPATOPHAﬂ EUEINOTEKA
8 | OBHAPYKEHUE 0.5 IZ_IQOZKHTTPS.//M.EDSOO.RU/7F41C
BEJIKOB C IIOMOII[bIO
KAUYECTBEHHBIX
PEAKI{UM»
CBOMCTBA, BUBJIMOTEKA
9 | KIACCUDUKALIUA 1 LHOKHTTPS://M.EDSOO.RU/7F41C
®YHKLMHU BEJIKOB 292
OPTAHUYECKUE BUBJIMOTEKA
10 | BEILIECTBA KJIETKU — LIOKHTTPS://M.EDSOO.RU/7F41C
VIJIEBO/IbI 292
17 | OPTAHMYECKUE BUBJIMOTEKA
BEIIECTBA KJIETKU — LHOKHTTPS://M.EDSOO.RU/7F41C



https://m.edsoo.ru/7f41c292
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JINTINBI 292
HYKJIEUHOBBIE
KHCJOTBI. THK U PHK.
JIABOPATOPHAS
PABOTA BUBJIMOTEKA
12 | «<UCCJIEJOBAHUE 0.5 LHOKHTTPS://M.EDSOO.RU/7F41C
HYKJIEUHOBBIX 292
KHCJOT, BBIJEJIEHHBIX
U3 KJIETOK PA3JIMYHBIX
OPTAHMU3MOB»
gg?i%g?&QYHKHHH BUBJIMOTEKA
13 HYKJTEO3HATPHDOCDA ;Ig(;KHTTPS.//M.EDSOO.RU/7F41C
TBI (HT®)
CEKBEHUPOBAHUE
JTHK. METO/IbI BUBJINMOTEKA
14 | TEHOMUKU, [HOKHTTPS://M.EDSOO.RU/7F41C
TPAHCKPUIITOMUKU, 292
[TPOTEOMUKU
. BUBJINMOTEKA
METO/{bI CTPYKTYPHOU :
15 | CONOMIN IZ_IQOZKHTTPS.//M.EDSOO.RU/7F41C
TUIIBI KJIETOK. BUBJINMOTEKA
16 | IPOKAPUOTUYECKAS [HOKHTTPS://M.EDSOO.RU/7F41C
KJIETKA 292
CTPOEHUE
DYKAPUOTUYECKOUN
KJIETKU. BUBJIMOTEKA
17 | HIPAKTUYECKAS 0.5 LIOKHTTPS://M.EDSOO.RU/7F41C

PABOTA «MI3YYEHHUE
CBOUCTB KJIETOUYHOH
MEMBGPAHBI»

292

18

I[MTOBEPXHOCTHBIN

BUBJIMOTEKA



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

LHOKHTTPS://IM.EDSOO.RU/7F41C
292

OJIHOMEMBPAHHBIE
OPTAHOWIBI KJIETKI,
PABOTA (I3YULHIUE BUB/IHOTEKA
19 keI 0.5 IZ_IQ(ZKHTTPS://M.EDSOO.RU/7F41C
[IUTOILIA3MEI B
PACTUTEJILHBIX
KJTETKAX»
TTOJTY ABTOHOMHBIE
OPTAHOWJIBI KJIETKI:
MUTOXOHIPHIA,
TTACTYIBL,
JIABOPATOPHASI BUBJIHOTEKA
20 | PABOTA 0.5 LIOKHTTPS://M.EDSO0.RU/7F41C
ICCIEJOBAHUE 292
TTA3MOJIN3A U
JEMTA3MOJIN3A B
PACTUTEJIHHBIX
KJTETKAX>
BUBJIHOTEKA
HEMEMBPAHHBIE _
21| OPrAHONIL KIETKI Iz_lngHTTPS.//M.EDSOO.RU/7F41C
BUBJNOTEKA
9o | CTPOEHME W ®YHKIINN LIOKHTTPS://M.EDSOO.RU/7F41C
SIIPA o
CPABHUTEJIBHAS
G
23 g 0.5 IIOKHTTPS://M.EDSOO.RU/7F41C

PABOTA «M3YUEHUE
CTPOEHUA KIIETOK

292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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PA3JIMYHBIX
OPT'TAHU3MOB»

ACCUMWISLIUS U
JUCCUMWISILIUS —
JIBE CTOPOHBI
METABOJIM3MA. TUIIbI

OBMEHA BEIIECTB.
PABOTA «I/I3Y‘—IEHI/EE 12'[92 ' ' '
KATAJIMTUYECKOU
AKTHUBHOCTH
O®EPMEHTOB (HA
ITPUMEPE AMMNJIA3BI
NJIN KATAJIA3BI)»
®EPMEHTATUBHBIN
XAPAKTEP PEAKLII/II71
KJIETOYHOI'O
METABOJIN3MA.
JIABOPATOPHAA BUBJIMOTEKA
25 | PABOTA «M3YUEHUE 0.5 IHOKHTTPS://M.EDSOO.RU/7F41C
OEPMEHTATHBHOI'O 292
PACHIEIIVIEHMA
[IEPOKCHUJIA BOJIOPOJIA
B PACTUTEJIBHBIX 1
JKMBOTHBIX KIIETKAX)»
BUBJIMOTEKA
BEJIKN-AKTUBATOPEI U
26 BEJTKA-MHTUEUTOPBI IZJ',gOZKHTTPS.//M.EDSOO.RU/7F41C
- BUBJIMOTEKA
ABTOTPO®HBIN TUII
27 OBMEHA BEIIECTB IzlggKHTTPS.//M.EDSOO.RU/7F41C
28 | ®OTOCHHTE3 bUBJTMOTEKA

LHIOKHTTPS://M.EDSOO.RU/7F41C



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
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292

XEMOCHHTE3S.
ORI
29 TIPOL[ECCOB 0.5 IZ_IQ(ZKHTTPS://M.EDSOO.RU/7F41C
OOTOCHUHTE3A U
XEMOCHHTE3A»
AHADPOBHBIE
OPI'AHU3MBbI. BUJIbI
BPOXEHMAL. BUBJIMOTEKA
30 | IABOPATOPHAA LHOKHTTPS://M.EDSOO.RU/7F41C

PABOTA «CPABHEHUE
I[MPOLECCOB BPOXEHU A

292

11 TbIXAHISD
ASPOBHBIE

31 | OPTAHM3SMBIL STAIIBI E{%E(JIH%?EES/?A EDSOO.RU/TF41C
SHEPTETUYECKOI'O > M. :
OBEMEHA
SHEPTUSL
oo

% | CUMTES AT®: PABOTA Iz_lngHTTPS://M.EDSOO.RU/7F41C
[IPOTOHHOM AT®-
CUHTA3bI

33

PEAKIIM1 MATPUYHOI'O
CHUHTE3A

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
292

34

TPAHCKPUIILINA —
MATPUYHbBINA CUHTE3
PHK

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
292

35

TPAHCIALIUA U EE
STAIIbI

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
292



https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41c292
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KOIAMPOBAHUE
AMUMUHOKHNCIIOT. POJIb

BUBJIMOTEKA

36 PUEOCOM B 12_[9(;KHTTPS.//M.EDSOO.RU/7F41C
BUOCHUHTE3E BEJIKA
OPI'AHU3ALA TEHOMA BUBJIMOTEKA

37 | YIIPOKAPUOT U LHOKHTTPS://M.EDSOO.RU/7F41C
OVKAPHUOT 292
otexs T smoTERA

38 LHOKHTTPS://M.EDSOO.RU/7F41C

OKCIIPECCUU I'EHOB vV
OYVKAPUOT

292

BUPYCBI
BHEKJIETOYHBIE
qo)g;y&ﬁfﬁgﬂ u BUBJIMOTEKA

39 | poilAT 0.5 %;KHTTPS://M.EDSOO.RU/7F41C
[IPAKTUYECKA S
PABOTA «CO3JAHWE
MOJIEJIN BUPYCA»
st S——

10 | GEOBEKA U Iz_lngHTTPS://M.EDSOO.RU/7F41C
JKMBOTHBIX, PACTEHMIA
HAHOTEXHOJIOTUM B BUBJIMOTEKA

41 | BUOJIOTMHU U [TOKHTTPS://M.EDSOO.RU/7F41C
METULIHE 292

y BUBJIMOTEKA

42 | KMSHEHHBIM MK [TOKHTTPS://M.EDSOO.RU/7FA1C

KJIETKU no
N BUBJIMOTEKA

43 | MATPUIHBIN CHTES [IOKHTTPS://M.EDSOO.RU/7F41C
JIHK 292

44 | XPOMOCOMBDL. 0.5 BUBJIMOTEKA
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JIABOPATOPHA#A
PABOTA «M3YUEHUE
XPOMOCOM HA
I'OTOBbIX
MUKPOIIPEITAPATAX»

LHOKHTTPS://IM.EDSOO.RU/7F41C
292

45

JEJIEHUE KJIIETKHN —
MUTO3

BUBJIMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C
292

TUIIBI KJIETOK.
KAPUOKHHE3 1

[IUTOKUHES3.
JIABOPATOPHAS BUBJIMOTEKA
46 | PABOTA «HABJIIOIEHUE 0.5 [TOKHTTPS://M.EDSOO.RU/7FA41C
MUTO3A B KJIETKAX 292
KOHYMKA KOPELIKA
JIVKA (HA TOTOBBIX
MUKPOIIPEITAPATAX)»
PECYJISILINS BUBJIMOTEKA
47 | KU3HEHHOT'O I[MKJIA [TOKHTTPS://M.EDSOO.RU/7FA41C
KJIETOK 202
BUBJIMOTEKA
OPTAHI3M KAK
48 | P UHOE HENOE Iz_lngHTTPS.//M.EDSOO.RU/7F41C
TKAHU PACTEHMI.
a9 | TAPOPATOPHAJI 05 B%iﬁ%%?/m EDSOO.RU/7F41C
PABOTA «M3YYEHUE : Izlgz M. :
TKAHEI PACTEHW»
TKAHH )KUBOTHBIX U
YEJIOBEKA. BUBJIMOTEKA
50 | JABOPATOPHAS 0.5 [TOKHTTPS://M.EDSOO.RU/7FA1C
PABOTA «I3YUYEHHE 202
TKAHEU XXUBOTHBIX»
51 | OPTAHBI. CICTEMBI 0.5 BUBJINOTEKA



https://m.edsoo.ru/7f41c292
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OPI'AHOB.
JIABOPATOPHA#A
PABOTA «M3YUEHUE
OPTTAHOB IIBETKOBOI'O
PACTEHUA»

LHOKHTTPS://IM.EDSOO.RU/7F41C
292

BUBJIMOTEKA
OIIOPA TEJIA _
52 | OPrAHIBMORB IZ_IQ(ZKHTTPS.//M.EDSOO.RU/7F41C
BUBJIMOTEKA
JIBUOKEHUE _
53 | GPLAHIBMOB IZ_IQ(ZKHTTPS.//M.EDSOO.RU/7F41C
BUBJIMOTEKA
54 | IUTAHUE OPTAHU3MOB LIOKHTTPS://M.EDSOO.RU/7TF41C
292
MIUTAHUE
MIO3BOHOYHBIX BUBJIMOTEKA
55 | JKMBOTHBIX. LIOKHTTPS://M.EDSOO.RU/TF41C
MUIIEBAPUTEJIBHAS 292
CUCTEMA YEJIOBEKA
BUBJIMOTEKA
JILIXAHUE _
56 | OPLAHI3MOR IZ_IQOZKHTTPS.//M.EDSOO.RU/7F41C
ﬁlg?f(BAOHHIgUIHbIX BHBJIMOTEIA
57 | SIBOTHAIX I IZJ',gOZKHTTPS://M.EDSOO.RU/7F41C
YEJIOBEKA

TPAHCIIOPT BEHIECTB ¥V

BUBJINMOTEKA

58 | Lo on LIOKHTTPS:/IM.EDSO0.RUITFA1C
S e DCHA BUBJIMOTEKA
59 | TlOSBONOUHELX LIOKHTTPS://M.EDSOO RU/7F41C

XMNBOTHbLIX U

292



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

60

BBIJAEJIEHUE ¥V

BUBJINMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C

OPTAHU3MOB 292
BUBJIMOTEKA
3ALIUTA Y )
61 | OPLAHIBMOR LIOKHTTPS://M.EDSOO.RU/7F41C

292

62

NMMVYHHAA CUCTEMA
YEJIOBEKA

BUBJIMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C
292

PA3JIPAXKUMOCTD U

BUBJINOTEKA

63 | PEI'YJALIUA Y LHOKHTTPS://IM.EDSOO.RU/7F41C
OPTAHM3MOB 292
I'VMOPAJIBHAA
PETVYJIALNUA 1 BUBJINMOTEKA
64 | OHIAOKPUHHAA LHOKHTTPS://M.EDSOO.RU/7F41C
CUCTEMA XMBOTHBIX 292
N YEJIOBEKA
BUBJINMOTEKA
O®OPMbI PASMHOXXEHUA )
65 OPCAHM3MOB 12_[902KHTTPS.//M.EDSOO.RU/7F41C
BUBJINMOTEKA
ITIOJIOBOE i
66 PAIMHOKEHUE 12_[902KHTTPS.//M.EDSOO.RU/7F41C
5 BUBJINMOTEKA
67 | MENO3 LHOKHTTPS://M.EDSOO.RU/7F41C
292
I'AMETOI'EHES.

68

OBPA30OBAHUME U
PA3BUTHE ITOJIOBbLIX
KJIETOK.
JIABOPATOPHA#
PABOTA «M3YUYEHUE

0.5

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
292
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CTPOEHUA ITOJIOBBIX

KJIETOK HA TOTOBBIX
MUKPOIIPEITAPATAX»
EE%%BT%%YAHBHOE BUBJIMOTEKA
69 OPLAHIIMOB — IZ_IQ(ZKHTTPS://M.EDSOO.RU/7F41C
OHTOI'EHE3
%‘ﬁg’ggﬁg OPT'AHOB U BUBJIMOTEKA
70 3APOJIBIIIEBBIX IZ_IQ(ZKHTTPS://M.EDSOO.RU/7F41C
JIUCTKOB
POCT U PA3SBUTUE
YKUBOTHBIX.
PABOTA «BLISIBEHIE BUBJIHOTEKA
1 pisH AKOB CXOJICTBA 0.5 ;IQ%KHTTPS://M.EDSOO.RU/7F41C
3APO/IBIIIEN
[TO3BOHOYHBIX
YKUBOTHBIX»
PABMHOXEHUE U
PA3BUTUE PACTEHUM.
JIABOPATOPHAS BUBJIMOTEKA
72 | PABOTA «CTPOEHUE 0.5 [HOKHTTPS://M.EDSOO.RU/7F41C
OPI'AHOB 292
PA3SMHOXEHUS
BBICIIIUX PACTEHUM»
CTAHOB A 1 BUB/HOTEKA
73 i IZJ',gOzKHTTPS://M.EDSOO.RU/7F41C
KAK HAVKHU
OCHOBHBIE ITOHATUS U BUBJIMOTEKA
74 | CUMBOJIbl TEHETUKMU. 0.5 LHIOKHTTPS://M.EDSOO.RU/7F41C

JIABOPATOPHAZ

292
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PABOTA «/JIPO30®UIIA
KAK OBBEKT
TEHETUYECKUX
UCCJIEJOBAHUM»

75

3AKOHOMEPHOCTH
HACJIEAOBAHN A
[MTPU3HAKOB.
MOHOI'MBPUIHOE
CKPEILIMMBAHMUE.
[NPAKTUYECKA#A
PABOTA "U3YUEHUE
PE3VJIbTATOB
MOHOT'UBPHUJHOI'O
CKPEIIMBAHUA ¥V
JAPO30PNJIbI"

0.5

BUBJIMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C
292

76

OUTOJIOI'MYECKHUE
OCHOBBI
MOHOI'MBPUIHOI'O
CKPEILIMBAHMA

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
292

77

AHAJIM3NPYIOUIEE
CKPEILIMMBAHMUE.
HEIIOJIHOE
JOMMNHHMPOBAHHME

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
292

78

JIUTUBPUIHOE
CKPEILIMBAHMUE.
ITPAKTUYECKAS
PABOTA «M3YUEHUE
PE3VYJIbTATOB
JAUTUBPUIHOI'O
CKPELIMBAHUA YV
APO30DUIIbI»

0.5

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
292

79

OUTOJIOI'MYECKHUE
OCHOBBI

BUBJIMOTEKA
LHIOKHTTPS://M.EDSOO.RU/7F41C
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JTUTUBPUIHOTO 292
CKPELMBAHUS
CLIEIUVIEHHOE BUBJINOTEKA
80 | HACJIEJJOBAHUE LIOKHTTPS://M.EDSOO.RU/7F41C
MIPU3HAKOB 292
XPOMOCOMHASI BUBJINOTEKA
81 | TEOPUSI LIOKHTTPS://M.EDSOO.RU/7F41C
HACJIEJCTBEHHOCTHU 292
BUBJINOTEKA
82 | TEHETHUKA TIOJIA LIOKHTTPS://M.EDSOO.RU/7F41C

292

83

I'EHOTUII KAK
HEJIOCTHAA CUCTEMA

BUBJINMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C
292

84

TEHETUYECKUN
KOHTPOJIb PA3BUTHUS
PACTEHUM, )KUBOTHBIX

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
292

1 YEJIOBEKA
N3MEHUYMBOCTD BUBJINOTEKA

85 | [IPUBHAKOB. BUJIbI [HOKHTTPS://M.EDSOO.RU/7F41C
N3MEHUYMBOCTHU 292

BUBJINMOTEKA

MOJNOUKALIMOHHAS :

86 | INMEHUNBOCTE 12_[902KHTTPS.//M.EDSOO.RU/7F41C
BAPUALIMOHHBIN PSJI U
BAPMALIMOHHA S
KPUBASL.
JIABOPATOPHAS BUBJIMOTEKA

87 | PABOTA 0.5 LIOKHTTPS://M.EDSOO.RU/7F41C
«ACCJIEJJOBAHUE 292
3AKOHOMEPHOCTEM
MOJUDUKALIMOHHOM

N3MEHUYNMBOCTHN.
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ITIOCTPOEHUE

BAPUALIMOHHOTO PSIJIA

1 BAPUAIIMOHHOM
KPUBOM»

TEHOTUIIMYECKAS
gg | VIBMEHYMBOCTD. B%?H%?EE%A EDSOO.RU/7F41C
KOMBUHATUBHAS ;[92 /M. '
M3MEHUMBOCTD
MYTALIMOHHAS
W3MEHUMBOCTD.
[IPAKTUYECKASI BUBJIMOTEKA
89 | PABOTA «MYTALMH Y 0.5 TOKHTTPS://M.EDSOO.RU/7FA1C
JIPO30®IIIBI (HA 292
TOTOBBIX
MUKPOITPEITAPATAX)»
3AKOHOMEPHOCTH
MYTAIIMOHHOTO BUBJIMOTEKA
90 | ITPOLIECCA. [IOKHTTPS://M.EDSOO.RU/TFA1C
STIMTEHETUKA 1 292
STIMTEHOMUKA
IEHETUKA YEJOBEKA.
E{EggngCKAH BUBJIMOTEKA
01 0.5 [IOKHTTPS://M.EDSOO.RU/TFA1C

«COCTABJIEHHE U
AHAJIN3

292

POJIOCJIOBHOM»
METO/IbI 5 BUBJIMOTEKA
92 | MEJULIMHCKON LHOKHTTPS://M.EDSOO.RU/7F41C
TEHETUKU 292
ﬁg}%}gﬁﬁ%mﬁ BUBJIMOTEKA
93 FEHETUKI B LHIOKHTTPS://M.EDSOO.RU/7F41C

[MPEAOTBPAIIEHNU 1

292
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JEYEHUU
TEHETUYECKUX
3ABOJIEBAHUM
YEJIOBEKA

OCHOBHBIE ITOHATHUA
CEJIEKLIUMN.
JIABOPATOPHA#A
PABOTA «M3YUEHUE

BUBJIMOTEKA

9% | COPTOB KYJIbTYPHBIX 0.5 IZ_IQ(ZKHTTPS.//M.EDSOO.RU/7F41C
PACTEHUU U TIOPOJ]
JIOMAIITHUX
YXUBOTHBIX»
METO/IbI
CEJIEKILIMOHHOM
PABOTHL. BUBJIMOTEKA
95 | IABOPATOPHAS 0.5 [HOKHTTPS://M.EDSOO.RU/7F41C
PABOTA «M3YUYEHUE 292
METO/OB CEJIEKLIU
PACTEHUI»
JOCTMKEHUS )
}CKEHJ;EOKTHHTI&XITACTEHHH 1 BUBJINMOTEKA
9 | P AKTIUECKAS Iz_lngHTTPS.//M.EDSOO.RU/7F41C
PABOTA «[IPUBUBKA
PACTEHU»
COXPAHEHUE,
M3VUYEHUE U BUBJIMOTEKA
97 | UCIIOJIb30OBAHUE [HOKHTTPS://M.EDSOO.RU/7F41C
TEHETUYECKUX 292
PECYPCOB
BUOTEXHOJIOT U KAK BUBJIMOTEKA
98 | HAYKA U OTPACJIb 0.5 HOKHTTPS://M.EDSOO.RU/7F41C

ITPONU3BOJCTBA.

292
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I[TPAKTUYECKA#A
PABOTA «M3YUEHUE

OBBEKTOB
BUOTEXHOJIOI' M
HATIPABIEHI BUBHOTEKA
%9 CUHTETUYECKOM 1 IZ_IQ(ZKHTTPS://M.EDSOO.RU/7F41C
BUOJIOT'HU
BUBJIMOTEKA
100 R EHHAS HDOKEHER 1 LHOKHTTPS://IM.EDSOO.RU/7F41C

I'EHHAA NHXXEHEPUA

292

BUBJINOTEKA

MEJMLIMHCKHWE :

101 | EOTEXHONIOIMN 1 ;IQ(ZKHTTPS.//M.EDSOO.RU/7F41C
PE3EPBHBIN YPOK.
[IOBTOPEHUE, BUBJIMOTEKA

102 | OBOBIIIEHUE, 1 [HOKHTTPS://M.EDSOO.RU/7F41C
CUCTEMATHU3ALIMS 292
3HAHU

OBUIEE KOJIMYECTBO YACOB

[0 [IPOPAMME 1021 0 13.5
11 KJIACC
Ne KOJIMYECTBO YACOB TATA
SJIEKTPOHHBIE [IU®POBBIE
I/ | TEMA YPOKA BCET | KOHTPOJIBHBI | [IPAKTHMECKH U3YUEHH | oo oo HMEHE N
I 0 E PABOTBI E PABOTBI o
SBOJTIOLIMOHHAS BUBJIHOTEKA

TEOPUA Y. JAPBUHA

LHOKHTTPS://M.EDSOO.RU/7F41C
C74

JIBIDKYILUE CUJIBI

SBOJIIOLIMU BUJIOB I10

4. IAPBUHY

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
C74
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BOPBEA 3A

CVYIIECTBOBAHUE, BUBJIMOTEKA

ECTECTBEHHBIN U LHOKHTTPS://M.EDSOO.RU/7F41C
NCKYCCTBEHHbBIN C74

OTBOP

®OPMUPOBAHUE BUBJIMOTEKA
CUHTETUYECKOM HOKHTTPS://M.EDSOO.RU/7F41C

TEOPUH 5BOJIIOLINU

C74

OTAIIbI

SBOJIIOLIMOHHOT' O BUBJIMOTEKA
[IPOLIECCA: HOKHTTPS://M.EDSOO.RU/7F41C
MHUKPODBOJIIOLINS U C74
MAKPODBOJIIOLIN S
[IOIY IS — BUBJIMOTEKA
SJIEMEHTAPHAS [HOKHTTPS://M.EDSOO.RU/7F41C
EJIMHULIA DBOJIIOLIUN C74
3AKOH
TEHETUYECKOI'O
PABHOBECHS XK.
XAPU, B. BAUHBEPTA. BUBJIUOTEKA
JIABOPATOPHAS 0.5 LHOKHTTPS://M.EDSOO.RU/7F41C
PABOTA «BbISIBJIEHHE C74
U3MEHUYUBOCTU Y
OCOBEM OJTHOI'O
BUA»
BUBJIMOTEKA
SJIEMEHTAPHBIE
®AKTOPbI PBOJTIOLIAN Ié7O4KHTTPS.//M.EDSOO.RU/7F41C
DODEKT
OCHOBATEJISL. BUBJIMOTEKA
DODEKT LHOKHTTPS://M.EDSOO.RU/7F41C
BYTBIJIOYHOT'O C74

I'OPJIBILIIKA
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MUI'PALIIN.

M30JISIAH BUBJIMOTEKA

10 | MOMYJISLIMIL: [TOKHTTPS://M.EDSOO.RU/7F41C
TEOIPAGUUECKASI, C74
BUOJIOTTYECKA ST
g%ggTEEHHHH BUBJIMOTEKA

R — I(_:[;)4KHTTPS.//M.EDSOO.RU/7F41C
®AKTOP DBOJTIOLNH

BUBJINOTEKA
12 | TI0JIOBOI OTBOP [TOKHTTPS://M.EDSOO.RU/7F41C
C74
[IPUCTIOCOBJIEHHOCT
b OPTAHI3MOB KAK
PE3VJIbTAT
MIKPODBOJTIOLIIH,

13 HABOPATOPHA;I 0.5 B%iﬁ%%g%ﬂ EDSOO.RU/7F41C
PABOTA «M3YUEHUE ' g7 y /M. '
APOMOP®O30B U
VTMOAJIATITALIAN Y
PACTEHUN U
KUBOTHBIX»

[IPMEPBI
IPYCITOCOBJIEHHI Y
OPTAHM3MOB:
MOP®OJIOTMYECKHE,
OU3NOJIOTMYECKHUE

14 | PUOXMMHHUECKHUE, | 05 B%iﬁ%%?/m EDSOO.RU/7F41C
TOBEIEHYECKHE. ' 57 , /M. '
JIABOPATOPHAS
PABOTA
«TPYICTIOCOBJIEHMSI

OPITAHM3MOB 1N UX
OTHOCHUTEJIbHAA
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HEJIECOOBPA3HOCTDb»

BU/, EI'O KPUTEPUU U

CTPYKTYPA.
JIABOPATOPHAS BUBJIMOTEKA
15 | PABOTA «CPABHEHUE 0.5 LIOKHTTPS://M.EDSOO.RU/7F41C
BUJIOB I10 C74
MOP®OJIOI MYECKOMY
KPUTEPHIO»
BUBJIMOTEKA
16 | CTPYKTYPA BUJIA LIOKHTTPS://M.EDSOO.RU/7F41C
C74
BUJIOOBPA30BAHUE BUBJIMOTEKA
17 | KAK PE3VJIbTAT LIOKHTTPS://M.EDSOO.RU/7TF41C
MUKPODBOJIIOLINN C74
CBSI3b BUBJIMOTEKA
18 | MUKPODBOJIIOLUU U LIOKHTTPS://M.EDSOO.RU/7F41C
SIUJIEMUOJIOT U1 C74
MAKPO?SBOJIIOLIMSL.
MTAJIEOHTOJIOTMYECK BUBJINOTEKA
19 | UE METO/Ibl LIOKHTTPS://M.EDSOO.RU/7F41C
WU3VYEHUS C74
SBOJIIOLIAU
BUOTEOT'PA®UYECKUE BUBJIMOTEKA
20 | METO/JIbl U3YUEHUS LIOKHTTPS://M.EDSOO.RU/7F41C
SBOJIIOLINHI C74
SMBPUOJIOTMYECKHUE
11 CPABHUTEJIbHO- BUBJIMOTEKA
21 | MOP®OJIOTMUYECKUE LIOKHTTPS://M.EDSOO.RU/7F41C
METO/Ibl U3VUEHUSI C74
SBOJIIOLINN
MOJIEKYJISIPHO- BUBJIMOTEKA
22 | TEHETUYECKUE, LIOKHTTPS://M.EDSOO.RU/7F41C

BUOXMUMMUYECKHUE 1

C74
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MATEMATUYECKHUE
METO/bI U3YUEHU A

SBOJIIOLINN
OBLLME BUBJIMOTEKA
23 | 3AKOHOMEPHOCTH LIOKHTTPS://M.EDSO0.RU/7F41C
SBOJIIOLINN C74
ﬁfﬁg gﬁﬁﬂ“ BUBJIMOTEKA
24 | HEPABHOMEPHOCTD LIOKHTTPS://M.EDSOO.RU/7F41C

TEMIIOB 5BOJIIOLINU

C74

25

HAVYUYHBIE I'MIIOTE3bI
[MPOUCXOXIEHUA
KM3HU HA 3EMIJIE

BUBJIMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C
C74

OCHOBHBIE 3TAIIbI

BUBJIINOTEKA

26 | HEOPTAHUYECKOI [HOKHTTPS://M.EDSOO.RU/7F41C
SBOJIIOIIUN C74
JJOHAYUYHBIE BUBJINOTEKA
27 | TIPEJICTABJIEHUSA O I[TOKHTTPS://M.EDSOO.RU/7F41C
3APOXIEHWU XU3HU C74
BUBJIMOTEKA
T'UITOTE3bI
28 |, APOYCTEHIS JKI3HMU Ié[7O4KHTTPS.//M.EDSOO.RU/7F41C
NCTOPUI 3EMJIU U
METO/1bI EE
N3YYEHMUSL.
JIABOPATOPHAS BUBJIMOTEKA
29 | PABOTA «M3YUYEHUE U 0.5 IIOKHTTPS://M.EDSOO.RU/7F41C
OIIMCAHUE C74
NCKOITAEMBIX
OCTATKOB JIPEBHUX
OPI"”AHM3MOB»
30 | HAYAJIBHBIE STAIIBI BUBJIMOTEKA
OPI'AHMYECKOM ITOKHTTPS://M.EDSOO.RU/7F41C
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SBOJIIOLNH C74
BUBJINOTEKA
DBOJIIOLSI |

31 | S oeAPHOL I(_:[;)4KHTTPS.//M.EDSOO.RU/7F41C
OCHOBHBIE DTAITBI
DBOJIIOLNH
PACTUTEJILHOTO
MIUPA. BUBJIMOTEKA

32 | [IPAKTUYECKASI 05 [TOKHTTPS://M.EDSOO.RU/7FA41C
PABOTA «M3YUEHWE C74
OCOBEHHOCTEM
CTPOEHMS PACTEHUIA
PA3HBIX OT/IEJIOB»

OCHOBHBIE DTAITbI BUBJINOTEKA

33 | DBOJIIOLN [TOKHTTPS://M.EDSOO.RU/7FA41C
JKUBOTHOT'O MUPA c74
DBOJTIOLSI
KUBOTHBIX.

34 Eigg;gjﬁg%g}lm 0.5 B%iﬁ%%g%ﬂ EDSOO.RU/7F41C
OCOBEHHOCTEUN ' 57 f B '
CTPOEHISI
TO3BOHOYHBIX
KUBOTHBIX

PA3BUTHUE XXHU3HU HA

35 | 3EMJIE I10 DPAM U
MIEPUOJIAM
gﬁﬁ%%%’{lﬁ q_ BUBJIMOTEKA

36 o ROTOIIUECKIE Ié%KHTTPS://M.EDSOO.RU/7F41C
KPU3UCHI TTPOLLLJIOTO

g7 | COBPEMEHHBIN BUBJIMOTEKA
DKOJIOTMUYECKUN LIOKHTTPS://M.EDSOO.RU/7F41C
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KPU3UC, ET'O C74
OCOBEHHOCTH
ggg?gﬁi}l}lm BUBJIMOTEKA
38 OPT AHMUECKOL'O I(_:[;)4KHTTPS://M.EDSOO. RU/7F41C
[MPOIIJIOT'O
OCHOBHbIE BUBJIMOTEKA
39 | CUCTEMATHUYECKHE LHOKHTTPS://IM.EDSOO.RU/7F41C

I'PYIIIBI OPTAHU3MOB

C74

AHTPOIIOJIOTUA —

BUBJIMOTEKA

40 | L AVKA O YEJIOBEKE I(_:[;)4KHTTPS.//M.EDSOO.RU/7F41C
PA3BUTUE
[IPOUCXOXJIEHUU c7a B '
YEJIOBEKA
MECTO YEJIOBEKA B
CHUCTEME
OPTAHUYECKOI'O
MUPA.
JIABOPATOPHAS BUBJINMOTEKA
42 | PABOTA «M3YUYEHUE 0.5 [HOKHTTPS://M.EDSOO.RU/7F41C
OCOBEHHOCTEUN C74
CTPOEHUS CKEJIETA
YEJIOBEKA,
CBSI3AHHBIX C
[IPSIMOXOXIEHUEM»

JIBIDKYILUE CUJIBI

BUBJIMOTEKA

43 AHTPOITOIEHE3A Ié7O4KHTTPS://M.EDSOO.RU/7F41C
COOTHOILIEHHUE BUBJINMOTEKA
44 | BUOJIOTUYECKUX U LHOKHTTPS://IM.EDSOO.RU/7F41C

COLIMAJIBHBIX

C74
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OAKTOPOB B
AHTPOIIOI'EHE3E

OCHOBHBIE CTAI1U

BUBJIMOTEKA

45 | AHTPOLOILIE3A I(_:[;)4KHTTPS://M.EDSOO.RU/7F41C
BUBJIMOTEKA

MMAJIEOTEHETUKA U )

46 [ ATEOIEHOMIKA I(_:[;)4KHTTPS.//M.EDSOO.RU/7F41C
SBOJTIOLN S BUBJIMOTEKA

47 | COBPEMEHHOI'O LIOKHTTPS://M.EDSOO.RU/7F41C
YEJIOBEKA C74
YEJIOBEUECKUE PACEHIL.
PABOTA 13V EHIE BHEHOTEKA

48 SKONIOTHUECKIX 0.5 EI%KHTTPS://M.EDSOO.RU/7F41C
AJIATITALTUN
YEJIOBEKA»
MEXJIUCIIATITMHAPH BUBJINOTEKA

49 | BIE METOJIBI LIOKHTTPS://M.EDSOO.RU/7F41C
AHTPOIIOJIOT N C74

BUBJIMOTEKA

3APOXJIEHUE U )

50 | bARBITTHE SKOJIOTHI Ié[7O4KHTTPS.//M.EDSOO.RU/7F41C
METO/IBI DKOJIOT U
PABOTA (3YSEHUE BHBHOTEKA

51 0.5 LIOKHTTPS://M.EDSOO.RU/7F41C
METOJIOB c7a
OKOJIOTMUECKUX
VCCJIEJOBAHUIN»
SKOTIOTMIECKIX BHEHOTEKA

52 | SHAHIH UL LIOKHTTPS://M.EDSOO.RU/7F41C

YEJIOBEKA

C74
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53

OKOJIOTUYECKUE
OAKTOPBI

BUBJINMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C
C74

54

ABUOTUYECKHUE
®AKTOPBIL. CBET KAK
DKOJIOTUYECKUIA
®AKTOP.
JIABOPATOPHAS
PABOTA «BBISIBJIEHUE
[TPUCITOCOBJIEHUM
OPTAHMU3MOB K
BJIUSIHUIO CBETA»

0.5

BUBJIMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C
C74

55

ABUOTUYECKUE
®AKTOPBI.
TEMIIEPATYPA KAK
DKOJIOTUYECKUN
®AKTOP.
JIABOPATOPHAS
PABOTA «BBbISIBJIEHUE
[IPUCIIOCOBJEHU
OPI'AHU3MOB K
BJIMSHUIO
TEMIIEPATYPbl»

0.5

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
Cr4

56

ABUOTUYECKHUE
®AKTOPBHL.
BJIAXXHOCTB KAK
DKOJIOTMYECKUI
®AKTOP.
JIABOPATOPHAS
PABOTA
«AHATOMUYECKUE
OCOBEHHOCTHU
PACTEHUM M3 PA3HBIX
MECT OBUTAHUS»

0.5

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
C74
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57

CPEJ1bI OBUTAHUA
OPTTAHM3MOB

BUBJINMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C
C74

58

BUOJIOTUYECKUE
PUTMBI

BUBJIMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C
C74

59

XN3HEHHBIE ®OPMbI

BUBJIMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C

OPTAHMU3MOB o7
BUBJIMOTEKA
BUOTUYECKUE
60 | O AKTOPEI [HOKHTTPS://M.EDSOO.RU/7F41C
C74
3HAUEHUE
BUOTUYECKUX
B3AUMOJIEMCTBUN BUBJIMOTEKA
61 | I [HOKHTTPS://M.EDSOO.RU/7F41C
CVIIECTBOBAHUS C74

OPI'TAHMU3MOB B CPEJIE
OBUTAHUA

DKOJIOTUUYECKUE BUBJIMOTEKA

62 | XAPAKTEPUCTUKU LIOKHTTPS://M.EDSOO.RU/7F41C
MO YJISALIUU C74
OCHOBHBIE
[MIOKA3ATEJIU
MTONYJISLINU: BUBJIMOTEKA

63 | YUCJIEHHOCTD, IIOKHTTPS://M.EDSOO.RU/7F41C
[IJIOTHOCTD, C74

BO3PACTHAA U
ITIOJIOBAA CTPYKTYPA

64

OCHOBHBIE
MMOKA3ATEJIU
MOMYJISILIAU:
POXJIAEMOCTD,

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
C74
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I[TPUPOCT, TEMII
POCTA, CMEPTHOCTD,

MUTPAILH
SKOJIOTMYECKAS BUBJMOTEKA
65 | CTPYKTYPA [TOKHTTPS://M.EDSOO.RU/7F41C
TOIY JISILIAN c74
JTUHAMUKA BUBJMOTEKA
66 | TTOIIYJISLIVN 1 EE [TOKHTTPS://M.EDSOO.RU/7F41C
PECYJISILIVSI c74
s oc s
67 | HOLY AL KPUBBIE EI%KHTTPS://M.EDSOO.RU/7F41C
BEDKABAHISI
SKOJIOTMYECKAS
HUIIA BUJIA.
JIABOPATOPHASI BUBJIHOTEKA
68 | PABOTA 0.5 [TOKHTTPS://M.EDSOO.RU/TF41C
TPUCTIOCOBJIEHHS C74
CEMSIH PACTEHUI K
PACCEJIEHHIO
BUBJINOTEKA
BHJT KAK CHCTEMA _
69 | NOmy sl Ié[§)4KHTTPS.//M.EDSOO.RU/7F41C
%%%%ﬁg%&;}fcm BUBJMOTEKA
70| MuPALu Ié7O4KHTTPS://M.EDSOO.RU/7F41C
KMBOTHBIX
COOBIIECTBO BUBJMOTEKA
71 | OPFAHM3MOB — IIOKHTTPS://M.EDSOO.RU/7F41C
BUOLIEHO3 C74
BUBJMOTEKA
72 | OKOCHCTEMA KAK [TOKHTTPS://M.EDSOO.RU/7FA41C

OTKPBLITAA CUCTEMA

C74
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KPYI'OBOPOT
BEHIECTB 1 IIOTOK

BUBJIMOTEKA

73 SHEPTUI B I(_:[;)4KHTTPS.//M.EDSOO.RU/7F41C
OKOCUCTEME
OCHOBHbIE BUBJIMOTEKA

74 | [IOKA3ATEJIN LHOKHTTPS://M.EDSOO.RU/7F41C
OKOCHUCTEMBI C74

BUBJIMOTEKA

SKOJIOTNYECKUE

75 TP AMIIBI I(_:[;)4KHTTPS.//|\/I.EDSOO.RU/7F41C
N3MEHEHUA BUBJIMOTEKA

76 | COOBUIECTB — LHOKHTTPS://IM.EDSOO.RU/7F41C
CYKLECCUA C74
I[MPUPOJIHBIE
OKOCHUCTEMBI. BUBJIMOTEKA

77 | ODKOCUCTEMBI O3EP U LHOKHTTPS://M.EDSOO.RU/7F41C

PEK. SKOCHUCTEMBI
MOPEU 1 OKEAHOB

Cr4

[IPUPO/IHBIE
DKOCUCTEMBI. BUBJINMOTEKA

78 | DKOCUCTEMBI TYH/IP, [HOKHTTPS://M.EDSOO.RU/7F41C
JIECOB, CTEIIEMN, C74
[IYCTbIHb

BUBJINMOTEKA

AHTPOIIOT'EHHBIE

79 | SKOCUCTEMbI Ié7O4KHTTPS.//M.EDSOO.RU/7F41C
VPBOAKOCUCTEMBI.
[TIPAKTUYECKAS BUBJIMOTEKA

80 | PABOTA «M3YUYEHUE U 0.5 LHIOKHTTPS://M.EDSOO.RU/7F41C
OIMUCAHUE C74
VPBOAKOCUCTEMBI»

g1 | SAKOHOMEPHOCTH BUBJIMOTEKA
®OPMUPOBAHNS [TOKHTTPS://M.EDSOO.RU/7F41C
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OCHOBHBIX C74
B3AMMOJIEMCTBUIA
OPT'AHNM3MOB B
DKOCUCTEMAX
MEXAHU3MBI
BO3JIENICTBUAI
3ATPSI3HEHUI
PA3HBIX TUIIOB HA BUBJIMOTEKA
82 | CYBOPTAHM3MEHHOM, HOKHTTPS://M.EDSOO.RU/7F41C
OPTAHM3MEHHOM, C74
[ONYJISLIUOHHOM U
AKOCHCTEMHOM
YPOBHJSIX
BUOCOEPA — BUBJIMOTEKA
83 | OBILIEIUIAHETAPHAS [HOKHTTPS://M.EDSOO.RU/7F41C
OBOJIOUYKA 3EMJIN C74
YUYEHUE B. H. BUBJIMOTEKA
84 | BEPHAJICKOI'O O [TOKHTTPS://M.EDSOO.RU/7F41C
BUOCOEPE C74
3AKOHOMEPHOCTHU BUBJIMOTEKA
85 | CYLUIECTBOBAHNS [HOKHTTPS://M.EDSOO.RU/7F41C
BUOC®OEPHI C74
EESIEEOCBT%PSTH BUBJIMOTEKA
86 | FOrEOXIMIYECKIE Ié7O4KHTTPS.//M.EDSOO.RU/7F41C
LIUKJIbI
e
87 | OCHOBHLIE EUOMLI Ié7O4KHTTPS.//M.EDSOO.RU/7F41C
CYIIN
v BUBJIMOTEKA
YCTOMYMBOCTh
88 | L OCOEPHI LHOKHTTPS://M.EDSOO.RU/7F41C

C74
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OKOJIOTUYECKUE

BUBJINMOTEKA

89 | KPU3UCHI U UX LHOKHTTPS://M.EDSOO.RU/7F41C
[TPUYMHEI C74
BO3JIEVICTBUE BUBJIMOTEKA
90 | YEJIOBEKA HA LHOKHTTPS://M.EDSOO.RU/7F41C
BUOCOEPY C74
T
o1 |, ACTUTEJLHLLL I IC_:[;)4KHTTPS://M.EDSOO.RU/7F41C
YKUBOTHBIN MUP
BUBJIMOTEKA
92 | OXPAHA IIPUPO/IbI [HOKHTTPS://M.EDSOO.RU/7F41C
C74
OCHOBHBIE
VCTOMMHBOro
93 | b AZBITIL g%KHTTPS://M.EDSOO.RU/7F410
YEJIOBEUECTBA U
[IPYPO/IbI
PALIMOHAJIBHOE
OO
94 EHOJIOMMUYECKOIO 16[7O4KHTTPS://M.EDSOO.RU/7F41C
PA3HOOBPA3US
3EMJIN
OBOBIIEHUE 10 TEME BUBJIMOTEKA
95 | «MUKPODPBOJIIOLIUA U LHIOKHTTPS://M.EDSOO.RU/7F41C

EE PE3VJIBTATBI»

Cr4

96

OBOBIIEHME 110 TEME
«MAKPOBBOJIIOLIUA U
EE PE3VJIBTATBI»

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C
C74

97

OBOBIIEHME 110 TEME
«ITPOUCXOXIAEHUE U

BUBJIMOTEKA
LIOKHTTPS://M.EDSOO.RU/7F41C
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PA3BUTHUE JXN3HU HA C74
3EMJIE»
ATPOHCXORIELIE BHBHOTEKA
98 YEJJOBEKA — 1 LHOKHTTPS://M.EDSOO.RU/7F41C
AHTPOIIOT'EHE3» C74

OBOBIIEHME 110 TEME
«9KOJIOT'MA — HAVKA
9 | O
B3AVUMOOTHOIIEHU A
X OPTAHU3MOB»

BUBJIMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C
C74

OBOBIIEHME 110 TEME
100 | «KOPTAHU3MBI U CPEJJA
OBUTAHUS»

BUBJIMOTEKA
LHOKHTTPS://IM.EDSOO.RU/7F41C
C74

OBOBIIEHME 110 TEME
101 | «BKOJIOTHA BUAOB U

BUBJIMOTEKA
LHOKHTTPS://M.EDSOO.RU/7F41C

IOV JISILIA N » C74
O}fy?glcﬂquf_no TEME BUBJIMOTEKA

102 FHOB ATIBHASL 1 [HOKHTTPS://M.EDSOO.RU/7F41C
HKOCUCTEMA» C74

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102

0

7.5

YYEBHO-METO/JUYECKOE OBECIIEYUEHUE OBPA3OBATEJIbHOI'O ITPOLUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI U YHEHUKA
« BUOJIOI' M. BUOJIOTUYECKHUE CUCTEMBI U ITPOLIECCBI, 10 KJIACC/ TEPEMOB A.B., I[IETPOCOBA P.A., OBIIECTBO C

OIr'PAHMYEHHOU OTBETCTBEHHOCTBIO «MO1l MHEMO3UHA»

« BUOJIOT U4, 10 KJIACC/ TACEUHUK B.B., KAMEHCKUI1 A.A., PYBLIOB A.M. U JIPYTUE; IOJ1 PEJAKIIUEN
MMACEUYHUKA B.B., AKIIMUOHEPHOE OBII[ECTBO «M3JATEJLCTBO «[TPOCBEILLEHUE»

« BUOJIOT U4, 11 KJIACC/ TACEYHMK B.B., KAMEHCKUI A.A., PYBLIOB A.M. U IPYTUE; ITOJ] PEJAKIIUEN
[TACEUYHUKA B.B., AKIMOHEPHOE OBIIECTBO «M3JATEJLCTBO «[TPOCBELLIEHUE»

« BUOJIOTUS. BUOJIOTMUECKUE CUCTEMBI U ITPOLIECCHI, 11 KJIACC/ TEPEMOB A.B., IETPOCOBA P.A., OBIIECTBO C
OIr'PAHMYEHHOU OTBETCTBEHHOCTBIO «MOIl MHEMO3UHA»
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METOJUYECKUWE MATEPUAIJIBI U1 YUUTEJIA
B.B. TACEUHUK BUOJIOT'UA.METOANYECKOE ITOCOBHME 10-11 KJIACC U3JJATEJIbCTBO ITPOCBEIIEHUE 2022I'0 4

[IU®POBBIE OBPA3OBATEJILHBIE PECYPCBI M PECYPCHI CETY MHTEPHET
L{OK
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