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IHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MporpaMMbl MO OUOJOTHU TEOPETUUYECKYIO OCHOBY JUISl OMpEeIICHUs
MOJIX0/0B K (OPMHUPOBAHMIO COZEpKaHUS ydeOHoro mnpeamera «buomorus» cocraBuim:
koHuenrtyanbHble nonoxeHus OI'OC COO o B3aMMOOOYCIIOBJISHHOCTH IEJIeH, COJep KaHus,
pe3yabTaToB OOy4YeHHsT U TPeOOBAHMN K YPOBHIO MOJTOTOBKH BBIITYCKHHUKOB, TOJOXKEHHUS 00
OOIIMX WENAX W MPHUHIMIIAX, XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHETrO
obmiero obpazoBanus B Poccuiickoii denepanuu, a Takke MOJIOKEHUS O crielin(ruke OMOJIOTHH,
e 3HaUEGHUU B TMO3HAHWUU >KUBOW MPHUPOJBI U OOECNEUYEHHUU CYIECTBOBAHMS YEIOBEYECKOTO
obmectBa. CoryiacCHO Ha3BaHHBIM IMOJIOKEHHSM, OTPEICICHbI OCHOBHBIE (DYHKIUHU MPOTPAMMEI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o O6uosioruu Aaét NMpECTaBICHUE O TEIAX, 00 o0mIel cTpaTteruu oOydeHus,
BOCIIUTAHUA M Pa3BUTUS O0OydYaromMXCs cpeacTBaMu ydeOHoro rmpenMera «buonorusy,
oTpenieNisieT 00s3aTeNbHOE NPEAMETHOE COJIEpXKaHHWe, €ro CTPYKTYpY, pachpelesieHHe I10
paszenaM U TeMaM, PEKOMEHIYEeMYIO IOCJIeOBATeIbHOCTh M3YUYEHHs y4eOHOro Marepualna C
y4ETOM MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIbHOTO TpoIiecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroNXCs.

B mporpamme 1o OHONOrMHM TakXe YYHTHIBAIOTCA TpeOOBaHUS K IUIAHHUPYEMBIM
JUYHOCTHBIM, METaIllpeIMETHBIM M TpPEeIMETHBIM pe3ylbTaTaM OOy4YeHHs B (QOPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEILHOM EATEbHOCTH/Y4eOHBIX ACUCTBUI 00yUaromuxcs 1mo
OCBOEGHHUIO COJIepKaHUsl OMOJIOTHYECKOT0 00pa30BaHusl.

B mporpamme mo Ouonorum (10-11 kmaccel, 6a30BbI ypOBEHb) peaiM30BaH MPUHIIUIL
MPEEeMCTBEHHOCTH B HW3Y4YeHUHM Ouoloruu, Onarogapss 4YeMy B HEW MPOCMaTpHUBAETCS
HAIpaBJICHHOCTh HAa Pa3BUTHE 3HAHWI, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIlMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
IIPEJICTAaBICHUA O 3/10pOBOM 00pa3e XU3HU M OEpeKHbIM OTHOIIEHHEM K OKpYyXarouleu
npupoaHoil cpene. IlosToMy Hapsiay ¢ u3ydeHHeM OOIEOMONIOTMYECKUX TEOpUM, a TaKxke
3HAaHUH O CTPOCHUH >KHUBBIX CUCTEM PAa3HOTO PaHTa U CYITHOCTH OCHOBHBIX MPOTEKAIONINX B HUX
MPOLIECCOB B TporpamMme Mo OWOJIOTUH YAENEHO BHHMAHHE HCIOJB30BAHUIO TOTYYCHHBIX
3HAHUH B TIOBCEHEBHOM JKU3HU JJIS1 PEUICHUS IPUKIIAJHBIX 33j1a4d, B TOM YHCIe: MPOQUIaKTHKH
HACJIEICTBEHHBIX ~ 3a00JIeBaHUN  4YeNOBEKa, MEJUKO-TEHETHYECKOTO  KOHCYJIbTUPOBAHUS,
00OCHOBAHUS SKOJIOTUYECKH IIeNIECO00Pa3HOTO MOBENCHHS B OKPYXAOIIEH MPUPOIHOHN cpene,
aHallM3a BIIMSAHUS XO3SHUCTBEHHOW JEATENHOCTH YEJIOBEKa HAa COCTOSHHUE TPHUPOAHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMaHMA K NPUKJIAJHOW HAMpPaBICHHOCTH Y4eOHOTO
npenMera «buonorus» mpoIUKTOBAaHO HEOOXOIMMOCTHIO 00ECHEUEHHUs YCIOBHH I pelIeHHUs
OJTHOM M3 aKTyaJbHBIX 33]a4 IIKOJIHHOTO OMOJIOTHYECKOTO 00pa3oBaHMs, KOTOpAast MPeanoiaract
dbopMupoBaHrUe y OOyYarOIIMUXCS CIMOCOOHOCTH aalTUPOBAThCS K M3MEHEHMSIM AMHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpa.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHMMaeT BaxkHOe MecTo. OHa
obecrieunBaeT (HOpMUpPOBAHHE y OOYYArOIIMXCS TMPEJICTABICHHH O HAYYHOH KapTUHE MHpa,
pacmupsieT 1 0000mIaeT 3HaHusl O KUBOM MPUPOJIE, €€ OTIUUUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allid M HBOJIONUH, CO3MAET YCIOBHS MJs: TO3HAHUS 3aKOHOB JKUBOW TPUPOJIBI,
dbopmupoBanus (GyHKIIMOHATHHOW TPaMOTHOCTH, HaBBIKOB 370POBOTO M 0e30MacHOro obpaza
KHM3HH, YKOJIOTHYECKOTO MBIIUICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIC U YETOBEKY.

bonbmioe 3Hauenuwe OwWoNoTHS HMMEET TakkKe [UIsl pELICHUs BOCHHUTATENbHBIX U
pa3BUBAIOMIMX 33724 CPEIHEro 00miero o0pa3oBaHus, ColUanu3auu odyJaromuxcs. M3yuenne
ouonoruu obecrnieunBaeT yCIIOBUS TUIS (hopmMupoBaHus MHTEIJICKTYalbHBIX,
KOMMYHHUKAIIMOHHBIX M MH()OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKOH KYJIBTYpHI, CIIOCOOCTBYET
MHTErpalnui OUOJIOTMYECKUX 3HAHUM C MPEJCTAaBICHUSMHU U3 JIPYTUX Y4eOHBIX MPEIMETOB, B
9aCcTHOCTH, (pU3HMKH, XUMUHU U Teorpadun. Ha3BaHHbIE MOJIOKEHUS O IPEIHA3HAYCHUN YYeOHOTO



npenMera «buonorus» CcocTaBUIM OCHOBY Uil OMpeAeNieHUs TOIAXOAOB K OTOOpy H
CTPYKTYPHUPOBAHHIO €TI0 COACPIKAHUSA, TPEACTABICHHOTO B TIPOTPaMMe 10 OHMOJIOTHH.

OTt60p conepxanus yueOHOro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIIECTBIEH C
MO3UINI KyJIbTypOCOOOPA3HOTO IMO/X0/1a, B COOTBETCTBUU C KOTOPHIM OOYyYarolIrecs AOTKHbI
OCBOUTH 3HAHHUS U YMEHHS, 3HAUUMBIE JUIsI (POPMUPOBAHUS OOIIEH KyIbTYpHI, OMPEISISIONIIe
aJiecKBaTHOE TIOBEJCHHE 4YelloBEeKa B OKpYXaloulel MNpHpoaHOil cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTHUECKOH AesTenbHOCTH. Ocob0e MECTO B 3TOM CHUCTeMe 3HAHHMA
3aHUMAIOT DJIEMEHTHI  COJACPI)KaHWs, KOTOPBIE CIY)KaT OCHOBOM uisi  (HOPMHUPOBAHHS
MPEACTABICHUM O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OPUEHTAIUAX JTUIHOCTH, CTOCOOCTBYIONINX TYMaHU3AIIUH OMOJIOTUYECKOTO 00pa30oBaHUsI.

CrtpykTrypupoBaHue cojepX aHHs Y4eOHOro MaTepuana B TporpamMme MO OHOJOTHUU
OCYIIECTBJICHO C y4ETOM MPUOPUTETHOTO 3HAYCHHS 3HAHWN 00 OTIMYHUTEIBHBIX OCOOCHHOCTSIX
KUBOM TPUPOJIbI, 0 €€ YPOBHEBOM OpraHU3allMM W SBOJIOUMU. B COOTBETCTBUU C ATUM B
CTpyKType yueOHoro mpenmMera «buosorus» BbIIENIEHBI CIEIYIOIMINE COAEpKaTeNIbHbIE JTHHUU:
«buonorus xak Hayka. MeTo/Ibl HAy4YHOTO MO3HaHUs», «KeTka kak OMoJorudeckasl CUCTEMAY,
«Opranusm Kak Ouosiornyeckasi cuctema», «CucreMa U MHOTooOpa3ue OpraHUuYecKoro Mupay,
«IBOMIOLHUS KUBOU TPUPOIBD, « IKOCUCTEMBI M PUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp wm3ydyenust ydye6Horo mpenmera «buonorus»y Ha 06a30BOM ypOBHE — OBJIaJICHHE
00ydJarolUMUCs 3HAHUSIMU O CTPYKTYPHO-(QYHKIIMOHATBHONH OpraHMU3aIMHi >KUBBIX CHCTEM
Pa3HOTO paHra M MPUOOpPETEHNUE YMEHUN MCTIONB30BaTh OTH 3HAHUS JJIsi TPAMOTHBIX JIEHCTBUIA B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PELICHUS Pa3TUYHBIX KU3HEHHBIX TPOOIIEM.

JlocTmkeHne Lenu u3ydeHuss ydeOHoro mnpeamera «buonorus»y Ha 06a30BOM ypOBHE
o0ecrneunBaeTcs peleHueM CIIeIYIOMUX 3a/1ay:

OCBOCHHE OOYYAIONUMHUCA CHUCTEMBbl 3HAHHUM O OHOJIOTHUECKUX TEOpHUAX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTe3aX, MpaBHIIaX, CIYXKAIIUX OCHOBOW i (HOPMHUPOBAHHS
MPEACTABICHU O €CTeCTBEHHO-HAyYHOW KapTHHE MHpPA, O METOJaX HAyYHOTO TO3HAHUS,
CTPOCHHH, MHOTO000pa3vM W OCOOCHHOCTSX >KHMBBIX CHCTEM pA3HOTO YPOBHS OpTraHH3allH,
BBIJIAIOIIUXCSI OTKPBITUSAX U COBPEMEHHBIX HUCCIICIOBAHUSX B OMOJIOTHH;

dbopMupoBaHUEe Yy OOYYarOIIMXCSl MMO3HABATEIbHBIX, MHTEIUICKTYaTbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MPOIECCEe aHaM3a JAHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3IJISJIOB,
UJeN U TIOJIX0/I0B K U3YyUEHHUIO )KMBBIX CUCTEM Pa3HOTO YPOBHS OpPraHU3aIUu;

CTAaHOBJICHHE Yy OOydYaroImmxcs OOIel KyJabTypbl, (YHKIIMOHAJIBLHON TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OICHUBATH SBICHUS OKPYXKAIOIIETO MUpPA JKUBOW MPHUPOJIBI Ha
OCHOBAHHH 3HAHWUU U OTIBITA, TOJYYCHHBIX TIPH U3yYCHUU OUOJIOTHH;

dbopMupoBaHHE y OOYyYArOMIMUXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHHE OHMOIOTHUYECKUX
3HAHUN B TMPAKTHUYECKOW JEATEIHPHOCTH YEJIOBEKAa, Pa3BUTHU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI U arpoOHOTEXHOIOT U

BOCITUTaHHWE YOEXKIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEJIOBEKOM J>KMBOW TPHUPO/IBI,
HEO0OXOUMOCTH OEpEeKHOTO OTHOIICHUS K HEH, COOTIOACHHS ITUYECKUX HOPM TMPH MPOBEIACHUU
OMOJIOTUYECKHUX HUCCIIEIOBAHUM;

OCO3HaHUE IEHHOCTU OHMOJOTMYECKUX 3HAHUU IS TOBBIMICHUS YPOBHS AKOJIOTUYECKOU
KYJBTYPHI, 17151 GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHNE MPUOOPETEHHBIX 3HAHUN M YMEHUH B TMOBCEIHEBHOM JXU3HU IS OICHKU
MOCNEACTBUM CBOEH NEATENbHOCTH IO OTHOIIEHUIO K OKpYXarouiel cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBAaHUE U COOIOICHNE Mep MTPO(DUTAKTUKY 3a00JIeBaHUH.

B cucreme cpeanero obmero obpazoBanusi «buosorus», nzydaemasi Ha 6a30BOM YPOBHE,
SBIIICTCS O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOJSIIUM B COCTaB NPEIMETHOW 00JIacTH
«EcTecTBeHHO-HAayYHBIC TTPEMETHIY.

J1s nzydenus Ononoruu Ha 6a30BOM YPOBHE CpPEIHEro 001Iero o0pa3oBaHusi OTBOJUTCS B
10 kmacce — 34 vaca (1 gac B Henemio).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTHMU C OOIIECTBEHHBIMH, TEXHUYECKHUMH H JIPYTUMU
€CTeCTBEHHbIMM HayKaMmu, ¢uiocopueil, 3TUKoi, screTMkod M mpaBoM. Poibp Ouonoruu B
(GbopMUPOBAHNN COBPEMEHHOM Hay4yHOU KapTHHBI MUpa. CucTeMa OMOJIOTHYECKUX HayK.

MeTobl TO3HAHUS KUBOW MPHUPOJIBI (HAOII0IeHHE, SKCIIEPUMEHT, ONUCAHUE, U3MEPEHHE,
KJ1accu(uKaIus, MOJEIUPOBaHNE, CTaTUCTUYECKasi 00padOTKa TaHHBIX).

JdeMoHcTpanum:

[Toptpetsi: Y. apBun, I'. Mennens, H. K. Konsuos, Jx. Yorcon u @. Kpuk.

TaGnuie! u cxembl: «MeTobI TO3HAHUS KUBOW TPUPOIBI».

JlaGopaTopHble U NpaKkTH4ecKue padoThi:

[Ipaktuyeckas paboraNe 1. «Vcmonb3oBaHHE pPA3TUYHBIX METOJOB NPU H3YUECHUHU
OMOIOTHYECKUX O0BEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3AIUSA.

XKusbie cucteMbl (OMOcHCTEMBI) Kak MpeaMeT H3ydeHus Ouosiornu. OTinuue KHUBBIX
CUCTEM OT HEOPTraHMYECKON IPUPOJIBI.

CpoiicTBa OmocHUCTEM © UX pa3HooOpaswe. YpPOBHM OpraHu3aluu OHOCHCTEM:
MOJIEKYJIAPHBIMA,  KJIIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIMA,  NONYJSIHUOHHO-BUJIOBOM,
HKOCUCTEMHBIH (0MOreo1eHOTHYECKU), ONOC(EpPHBIil.

JdeMoHcTpanum:

Tabmuupr u cxembl: «OCHOBHbIE MPU3HAKH JKU3HW», «YPOBHM OpraHU3allUM >KUBOM
IIPUPOJIBI».

Ob6opynoBanwue: moaens mosekyisl JJHK.

Tema 3. XuMH4YeCKHI1 COCTAB U CTPOCHHE KJICTKH.

XHWMHMUYECKMI  COCTaB  KJIETKH. XUMHUYECKHE  DJIEMEHTBI:  MAaKPO3JEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMHM BOABI UM MHUHEpalbHBIX BellecTB B KieTke. llogaepxaHue OCMOTHYECKOTO
Oananca.

benku. CocraB u cTpoeHne 6€IKOB. AMUHOKHUCIOTHl — MOHOMEpHI OenkoB. HezameHnMble
U 3aMEHHUMBbIE AMHHOKHUCIIOTHI. AMHUHOKHUCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAs, TPETUYHAs U YETBEPTHYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa OenkoB. buonorunueckue GyHKIIUU OETKOB.

®epMeHThl — OHoJormueckue Katanuszaropbl. CTpoeHue QepmeHTa: aKTUBHBIM ILIEHTD,
cyoctpatHas  cnenuduuHocts. Kodepmentsl. Butamuubl.  Omnnumus — (EepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBosl: MOHOCaxapuIsl (III0K03a, prubo3a U Je30kcuprdo3a), tucaxapubl (caxaposa,
JaKTO3a) W TIoyMcaxapuibl (Kpaxmal, IJIMKOTeH, IeJIoi03a). buonorundeckue ¢GyHKIUN
YTJIEBOJIOB.

Jlununer:  Tpurnuuepunsl, Qochonunuasl, crepounsl. ['uapodunbrHO-rUAPOPOOHBIE
cBoiicTBa. buonornueckue Qpynkuuu unuaoB. CpaBHEHHE YIJIEBOJOB, OCJIKOB U JMIUIOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJHK n PHK. HykneoTunsl — MOHOMEpPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynxmum PHK. Buger PHK. AT®: ctpoenue u
byHKIMN.

[uronoruss — Hayka o kierke. KilerouHas Teopus — NpUMeEp B3aWMOICHCTBUSA UIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI N3YUEHUS KIIETKH.

Krnetka kak nenoctHas >xuBasi cuctema. OOmie Npu3Hakyu KJIETOK: 3aMKHYyTasl Hapy KHas
MemOpana, monekynbl JJHK kak reneTnueckuii anmnapat, cucteMa CHHTe3a Oeka.



Tumbl  KJIETOK: JSyKapuoTHYecKas © mpokapuoThueckas. (OcoOEHHOCTH CTPOSHUS
npokapuoTuyeckoi kiuetku. Knetounas crenka 6akrepuil. CTpoeHHE 3yKapuOTHYECKOW KIETKH.
OCHOBHBIE OTIHYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpHl KJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAJIUKC, UX (DyHKIHH.
[Tna3matnueckass memOpana, e€ cBoiictBa M ¢yHkimu. [luromnasma u e€ opraHouibl.
OnnomemOpannbie opranouasl kiaetku: DIIC, anmapat ['onbmku, mu3ocomel. [loryaBToHOMHBIE
OpraHOMJbl KJIETKHA: MUTOXOHJPHUH, IUIACTUAbL. IlponcxoxkaeHre MHUTOXOHJIPUN M IUIACTHL.
Bunel mnactun. HememOpaHnHbIe OpraHouIbI KJIETKUA: PUOOCOMBI, KJICTOYHBIN IIEHTP, IIEHTPHUOJIH,
pPECHUYKH, KIyTUKH. DYHKIIMHM OPTaHOUJOB KIETKU. BrimtoueHusl.

Anpo — perynsaropHbiii 1IeHTp KiaeTku. CTpoeHHe sapa: saepHas 000JI09YKa, KaproIJia3ma,
XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, /Ix. Yorcon, ®@.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHMX OJIEMEHTOB B  HEKHBOM  MPHUPOJIE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOJIE.

Tabmumpr u cxemsl: «llepuoamdeckass TaOaUIAa XUMUYECKHX DJIEMEHTOBY», «CTpoeHme
MOJIEKYJBI BOJbI», «bruocunTe3 6enka», «CTpoeHue Mosekyibl Oenkay, «CTpoeHne GhepMeHTay,
«Hyxnennossle kucnotel. JJHK», «Ctpoenne monexkynsr AT®», «CTpoeHne 3ykapuoTHUECKOU
KIEeTKN», «CTpoeHue MKUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOM KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», « CTpOEHUE Ipa KIETKW», « Y TIIEBOABD), «JIMIUIbI».

OOopyznoBaHue: CBETOBOM MHKPOCKOI, O0OpyAOBaHME AJsl MPOBEACHUS HAONIOICHUM,
W3MEPEHH, IKCIIEPUMEHTOB, MHUKPOIIpPENapaThl PACTUTEIbHBIX, KUBOTHBIX U OaKTEPHAIBHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

Jlaboparopuass padora Ne 1. «M3ydyeHHe KaTalUTUYECKON aKTUBHOCTH (hepMEeHTOB (HA
MIpUMEPE aMIITa3bl WK KaTallasbl)».

Jlaboparopuass pabora Ne 2. «M3yueHWe CTpOCHHS KJIETOK PACTCHHM, >XUBOTHBIX H
OakTepuil oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U uX OMUCAHUC).

Tema 4. ’KusHenesiTeJbHOCTb KJIETKH.

O6men BemiecTB, WIM MeTaboau3M. Accummwidanusg (IUlacTUdeckudd oOMeH) U
TUCCUMUIISIUS (PHEPTeTUYECKUIt 0OMEH) — JIBE CTOPOHBI €IMHOTO Tpoliecca MeTabonusma. Poib
3aKOHOB COXPaHEHHS BEUIECTB U YHEPTUU B MIOHWUMAaHUHA METa0O0IM3Ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U rerepoTpodHbii. Poib GepmMeHTOB B oOMeHe
BEIIIECTB U MPEBPAIICHUH YHEPTUHU B KIIETKE.

@orocunre3. CBeroBas u TemMHOBass (a3l ¢orocuHTe3a. Peakumu ¢doTtocuHTE3A.
OddexktuBHOCTH hoTOCHHTE3a. 3HaUeHNE (DOTOCUHTE3a IS )KU3HU Ha 3emiie. BiausHue ycioBuii
cpenbl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIMIEHUS €r0 MPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTEe3. XEeMOCHHTE3UPYIoe OakTepuu. 3HAYCHHE XEMOCHHTEe3a JUIsl JKU3HH Ha
3emue.

DOHepreTHdeckuii oOMEH B  KJIETKe. PacmierieHne  BEmIECTB,  BBIACIECHHE |
aKKyMYJIMPOBAaHHE SHEPTUU B KIETKE. DTambl SHEpreTudeckoro oomena. [ mukonus. bpoxenue u
ero BuAbl. KHCIOpOJAHOE OKHCIEHHE, WIM KIE€TOYHOEe JAbIXaHue. OKUCIUTEIbHOE
dbochopunupoBanne. IPPEKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

Peakiuu matpuuHoro cuntTe3za. [enermueckas wuHbpopmarus u JHK. Peammzanus
reHeTndeckoil nHpopmamuu B kieTke. ['eHeTHdecKuil Koa U ero cBoiicTBa. TpaHCKpUIIIUS —
Marpuusblii cuate3 PHK. Tpaucnsmus — 6mocunrtes 6enka. Dtamnsl TpaHcsiiuu. Koguposanwne
aMMHOKHCIOT. Posb pubocom B OnocuHTe3e Oernka.

Heknerounsle ¢opmbl xu3Hu — Bupychl. Hcrtopusi otkpeitus Bupyco (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IUKJIa BUPYCOB. bakrepuodaru. bonesnu



paCTeHHﬁ, JKUBOTHBIX U YCJIOBCKA, BBI3BIBACMbBIC BUPYCAMU. BI/IpyC I/IMMyHOI[e(bI/II_II/ITa YCJIO0BCKa

(BUY) - Boszoymgurens CIIM/la. OOpatHas TpaHCKpHMIMSA, pEBEpTa3a W HWHTErpasa.
[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX 3a00ICBaHUIA.
JdemoncTpanuu:

IToprpetsr: H. K. Konsnios, /1. U. UBanosckuii, K. A. Tumupsses.

Tabmumpt w  cxembl: «Tunel  mutasws», «Metabomusm»,  «MUTOXOHAPHUSIY,
«QHepreTrueckuii oomen», «Xmoporuacty, «Dorocunres», «Ctpoenne IHK», «Crpoenue u
¢byHKuuoHMpoBaHue reHay, «CuHte3  Oenka», «l'eHeTmueckuii  kom»,  «Bupycen,
«bakrepuogparn», «Ctpoenue u sxku3HeHHbIH wnuka Bupyca CIIM/la, OGaxtepuodaray,
«Pemmukanus JTHK».

Ob6opynoBanue: moaenu-amuukanuu «Yasoenue JAHK u Tpanckpumus», «buocunres
6enka», «CTpoeHune KIeTKu», Mojieib cTpykTypsl JJHK.

Tema S. PasMHOXKeHHEe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii 1uKII, WM JKW3HEHHBIM 1WKI KieTku. MHATepdaza m muto3. Ilporeccsr,
npoTekaromue B uHTepdasze. Permmmkammsa — peakuus matpuuHoro cuHreza JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HabOp — KapuoTwm. J[UTUIOWIHBIN W TarUIOWTHBIA XPOMOCOMHBIC
Habopel. XpoMaTuel. LluTomornueckue OCHOBBI Pa3MHOXKEHHMS M MHIUBUAYaIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne xnerkn — muro3. Cragum murtosa. Ilpoueccel, mpoucxoisdmye Ha pa3HBIX
CTaIusAX MUTO3a. BHoJIoOTHUecKnii CMBICIT MATO34.

[Tporpammupyemast rudesb KIETKH — arnonTo3s.

@opmbl  pa3MHOXKEHHSI OpraHu3MoB: Oecmojioe © mojoBoe. Buael Oecrnosoro
pPa3sMHOXKEHUS: JeJICHHE HaJBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHHE,
BEre€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLUN.

[TonoBoe pa3zMHOK€eHUE, €r0 OTIIMYUS OT OECIIONOrO.

Meiio3. Cranun Mmenosa. IIponecchl, nmpoucxondume Ha cragusx Menosa. IloBenenue
XpoMocoM B mMero3e. Kpoccunrosep. bronorndeckuii CMbICH U 3HAY€HHE Meo3a.

["ameTorenes — mpotecc 00pa3oBaHUsl MOJOBBIX KJIETOK Y KHUBOTHBIX. [10J0BBIE *Kene3bl:
CEMEHHMKHM M suyHUKU. OOpazoBaHuE M pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CrepMaTro3ou,
AWIEKIeTKa) — crepMmaroreHe3 M oBoreHe3. (OCOOEGHHOCTH CTPOCHHUs SHIEKIETOK U
criepmaro3onioB. OmnoaorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpUOHANbHOE pa3BUTHE (IMOpHOreHes).
Oranbsl 3MOPHOHAIBHOTO Pa3BUTUSL Yy TO3BOHOYHBIX >KMBOTHBIX: JpOOJIEHUE, TacTPyJIsLus,
opranorenes. I[loctamOpuonanbHoe pazBuTHe. THUIBI MOCTIMOPHUOHANIBHOTO PAa3BUTHUS: MPSIMOE,
HenpsiMoe (JIMYMHOYHOE). BnusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKIEHHBIE YPOACTBA.

Poct u pazButne pacteHuil. OHTOreHe3 BETKOBOTO PACTEHUs: CTPOCHNUE CEMEHH, CTA/INA
pa3BUTHS.

JdemoncTpanuu:

Tabnuue! u cxembl: «@OpMBI pa3MHOXKEHUSI OPTaHU3MOBY, «/[BOIHOE OIJIOJOTBOpEHHE Y
LBETKOBBIX pacTeHWi», «BereraTuBHOe pa3MHOXEHUE pacTeHMiI», «JlelleHne KIEeTKH
Oakrepuit», «CTpoeHHE MOJOBBIX KJIETOK», «CTpoeHHe XpPOMOCOMBI», «KieTouHbI UK,
«Permmmukanua [ITHK», «Mwuto3», «Meio3y», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKONUTAIOIIUX U YeJI0BEKa», «OCHOBHBIE CTaJUM OHTOTEHE3A.

O6opynoBaHue: MHKPOCKON, MUKporpenapaTsl «CrepMaTo30U/bl MIIEKOMUTAIOIIETOY,
«Annexnerka Miekonuraromero», «KapnoknHes B KJIE€TKax Kopellka JyKa», MarHUTHas
MoeNb-anIuKanus «Jlenenue knetkn», moxens JIHK, Mogens metadazHoit XpoMOCOMBL.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopnas pabora Ne 3. «Habmromenne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa Ha
rOTOBBIX MUKpPOIIpENapaTaxy.



Jlaboparopnass pabora Ne 4. «V3yueHue CTpOCHHsI TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOTpenapaTax».

Tema 6. HacjiencTBeHHOCTb M H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer wu 3amaum reHeTuku. VMcropusi pa3BuTug reHeTHKdA. Ponb nuromoruu u
AMOPHUOJIOTUN B CTAHOBJIICHUU T€HETHKU. BKIIag pOCCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeTonbl TEeHETUKH (THOPHUIOIOTHYECKUMA, IUTOTCHETHUYECKH, MOJEKYISIPHO-
reHeTndeckuit). OCHOBHBIE TeHETHYECKUE MOHITHA. | eHeTHUecKkass CUMBOJIMKA, UCIIONIb3yeMasi B
CXEMax CKpEeIIUBaHUMN.

3aKOHOMEPHOCTH  HAclEeOBaHUs  MPU3HAKOB, ycTaHoOBIeHHble [.  MeHnenem.
MonorubpunHoe cKpemuBanue. 3akKoH eAMHO00pa3us THOPUAOB MepBOTO MokoJieHus. [Ipasuio
JOMUHUPOBAHMS. 3aKOH paclIelieHusl npu3HakoB. [umnore3a uuctoThl ramer. llomHoe u
HETOJHOE JOMUHUPOBAHHUE.

JluruObpuaHoe  CKpellMBaHHWE. 3aKOH HE3aBUCUMOTO  HACJIEIOBaHHS  MPU3HAKOB.
[{utoreHeTnueckue OCHOBBI JAWUTHOPHUIHOTO CKPENIMBAHUA. AHAIM3UPYIOIIEEC CKpEIIMBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS JIJISl ONIPEICICHHUS TEHOTUTIA OCOOH.

CuerieHHoe HacienoBaHwe mnpusHakoB. Pabora T. Moprama mno cuemjieHHOMY
HACJIEIOBAHUIO I'eHOB. HapylieHue cuernieHnsi TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHS HACIEACTBEHHOCTH. | €eHETHYECKNE KapTHhI.

I'enetnka nona. XpoMOCOMHOE OIpeAesieHne Mojia. AyTOCOMBI U TMOJIOBBIE XPOMOCOMBI.
['omorameTHpie W rereporameTHbie OpraHu3mbl. HacnemoBaHwe NpPU3HAKOB, CUEIJICHHBIX C
MOJIOM.

N3MenunBoCTh. BUbl ”3MEHYMBOCTH: HEHACIEICTBEHHAS U HACleCTBEHHasd. Posb cpesbl
B HEHACIICJICTBEHHOW W3MEHYHMBOCTH. XapaKTepUCTHKA MOIU(PUKAIMOHHON H3MEHYUBOCTH.
BapuanmonHnsiil psg n BapuanvoHHas kpusas. Hopma peakiuum npusnaka. KonmdyecTBeHHbIE 1
KaueCTBEHHBIC IPU3HAKU U UX HOpMa peakiuu. CBoiCTBa MOIUPUKAIIMOHHON N3MEHYHBOCTH.

HacnencrBennasi, Wiy reHOTHITMYECKas,, N3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHYMBOCTb.
Meiio3 u TONOBOM mporecc — OCHOBA KOMOWHATUBHOW W3MEHYHMBOCTH. MyTallMOHHAS
n3MeHYnBOCTh. Kiaccudukainuys MyTamnuii: TeHHBIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa u
MPUYUHBI MyTaii. MyTareHHbsie (GakTopbl. 3aKOH TOMOJIOTUYECKUX DPSJIOB B HACJIEICTBEHHOM
m3meHuanBoctr H. 1. BaBuiona.

BresnepHas HaclIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enernka wenoBeka. Kapuwotun denoBeka. OCHOBHbIE METO/bl T€HETHKH YEJIOBEKA:
TCHEAOTUYECKHUH, ONU3HEIOBBIA, I[MTOTCHETUYECKUH, OHOXMMHYECKUN, MOJIEKYISIpPHO-
reHeTndeckuii. COBpEeMEHHOE ONpeNeiieHHe TEeHOTHIA: TIOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTHUIHPOBaHUE, B TOM uucie ¢ nomoiubio [I[P-ananmza. HacnencrBenHbsie 3aboseBaHus
YeJIOBEKa: TeHHble O0o0Jie3HH, OOJIe3HM ¢  HACJIEJICTBEHHOW TMPEIPacioyiOKEHHOCTHIO,
XpoMocoMHble Oosie3Hn. CoMaTWYecKue U TeHepaTuBHble MyTanud. CTBOJIOBBIC KIIETKH.
[TpuntMTEI 3M0pOBOTO O0pa3a KW3HH, JUATHOCTUKH, MPODUIAKTUKN U JICYCHUS TEHETHYCCKUX
Oone3Heil. MeanKo-TeHeTUYeCKOe KOHCYJIbTUPOBaHUE. 3HAUYCHHWE MEIUIMHCKON TeHETHKH B
MPEAOTBPAICHUH U JICUCHUU TEHETHICCKUX 3a00JICBaHMI YeTOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumodees-
Pecorckuii, H. 1. BaBunos.

Tabmuipl 1 cxembl: «K MOHOTHOPHUIHOE CKPEIIMBAHUE U €TO IUTOTEHETHYECKask OCHOBAY,
«3aKOH pacHIeIUICHHsT M €ro IMTOr€HETHYeCKas OCHOBa», «3aKOH YHMCTOThI TaMeT»,
«Jlurnbpunnoe ckpemmBanuey, «lluTomoruyeckne OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUSY,
«Menosz», «B3zanmonencTBrue amielbHbIX F€HOB», «[ eHeTHYecKkue KapThl paCTEHUM, )KUBOTHBIX
1 4YeynoBekay, «l'eHeTmka mosia», «3aKOHOMEPHOCTH HACIEIOBaHMS, CIEIJIEHHOTO C IOJIOMY,
«KapuoTumbl dYenoBeka U JKUBOTHBIX», «BuUABI HM3MEHUHMBOCTHY», «MoauduKalmoHHas
M3MEHYHBOCTHY, «HacnemnoBanme pesyc-dakropa», «['eHeTrka rpymnm kpoBm», «MyTarmoHHas
U3MEHYHUBOCTEY.



ObopynoBanue: Mojaenu-anmukanuu «MoHorubpuaHoe ckpeuBanuey, «Hemomnoe
JOMUHUpOBaHUE», «JurnbOpunnoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON U
MuKponpenapat «Jpo3oduna» (Hopma, mytanuu (HOpMbl KpBUIEB M OKPAacKH Tena), repoapuit
«I"opox moceBHOW».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlabopatopnast pa6ora Ne 5. «3ydyeHue pe3yabTaToB MOHOTUOPHIHOTO U JUTHOPUIHOTO
CKpEUIMBaHUsA y Ap030(UiIbl Ha TOTOBBIX MUKpPONpEnapaTax».

Jlabopartopnast pa6ora Ne 6. «3yuenne moauduKannoOHHON U3MEHUYNBOCTH, TTIOCTPOCHUE
BapHAalIOHHOTO psifia U BApUALIMOHHOW KPUBOI.

Jlabopatoprnas pabora No 7. «Awamm3 wmyTanmmid y JApo30QUIBI HA TOTOBBIX
MHUKpOIIpenaparax».

[IpaxTrueckast pabota Ne 2. «CocTaBiieHue U aHaJIU3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekuusi opranu3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenexknuus Kak HayKa U MpoLecC. 3apokACHUE CEIEKIMU U noMecTukanusa. Ydyenue H. WM.
BaBuioBa o meHTpax NPOUCXOXKICHUS M MHOrooOpasus KyJIbTYpPHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, IOPO/Ia, IITaMM.

CoBpeMeHHbIE METO/bl CeNeKIUH. MaccoBbIi U MHIUBUAYaIbHBI OTOOPHI B CEJIEKIIUU
pacTeHuid u kUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KopoACTBEHHOE CKpellMBaHUe — UHOPUIUHT.
Yucras nuHug. CkpemumBaHue 4YHCThIX JuHuil. [ereposuc, wunm rulOpugHas cuia.
HeponcrtBennoe ckpemuBanne — aytOpuaumur. OtnanéHHas ruOpuamzanus U e€ yclexwu.
HckyccTBEHHBIE MyTareHe3 M IMOJMY4YEHHE MOIMILIONIOB. JlOCTMIKEHHUS CENEKLUU PacTEeHUH,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorusd Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHEpHs. OTalbl CO3JaHUS
pexombunanTHoit JIHK u Tpancrenneix opranusmoB. Kierounas wumxenepus. Knetounsle
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHU. KiloHMpoBaHME BBHICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SIIICTBEHHBIX OPraHM3MOB. OKOJOTMYEeCKHe M JTudeckue mnpobiemsl. MO —
TeHETHYECKU MOAU(PUIIMPOBAHHBIE OPTraHU3MBI.

JleMoHcTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnmupl u cxembl: Kapta «LIeHTpbl NMPOMCXOXIEHUS U MHOT000pas3usi KYJIbTYPHBIX
pacteHuii», «Ilopoasl TOMalIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHuin», «OtnanéHHas
rubpuauzanus», «Paborer akamemuka M. . WBanoBay, «llomummonmus», «OOBEKTHI
ouotexHonorun», «Kierounsle KyJlbTyphl U KIOHHpOBaHHE», «KOHCTpyHpoBaHHE M IEpPEHOC
T€HOB, XpPOMOCOM).

OO6opynoBaHue: MyJISDKH IUIOJIOB M KOPHEIUIOJNOB IMKHX (POPM M KYJBTYPHBIX COpPTOB
pactenuit, repoapuii « CeTbCKOX03SIMCTBEHHBIE PACTSHUS.

JlabopaTopHbIe U IpaKTHYeCKHe PadoOThI:

Okckypcusi«OCHOBHBIE METOAbl M JOCTHKEHMSI CENEKLMU PAcTeHUH U KUBOTHBIX (Ha
CENICKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENbHBI Y4aCTOK, B TEIUIMYHOE
XO035CTBO, J1abOpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTHMU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUMA

Cornmacno ®I'OC COO, ycraHaBiaMBarOTCS TpeOOBaHMS K pe3yjbTaTaM OCBOCHHUS
00yyYaroImuMucs MporpamMM CpeaHero oouiero o0pa3oBaHus: JTUYHOCTHBIM, METAIPEAMETHBIM U
MPEAMCETHBIM.

JIMUHOCTHBIE PE3YJIBTATHBI

B cTpykType JIHMYHOCTHBIX PE3YyJIbTAaTOB OCBOEHUA MpeameTra «bHUOJOTHs» BBIICICHBI
CIICAYIOIIME  COCTABIIAIOLIME: OCO3HAHHE OOYyYalOIIMMHUCS  POCCHUICKOW  TpakJaHCKOH
UJACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIbHOCTH M CaMOOIIPEAETICHHUIO,
HAIMYUE MOTHBAIMM K OOY4YeHHIO OWOJIOTHH, IIEJCHANPABICHHOE pPa3BUTHE BHYTPEHHUX
yOEKICHUI JIMYHOCTU Ha OCHOBE KJIFOYEBBIX LEHHOCTEH U MCTOPUYECKUX TPATUIMI pa3BUTHS
OMOJIOTUYECKOT0 3HAHUs, TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B
cBOEH JACATCIIbHOCTH OEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpucCymumMu CHUCTEME
OMOJIOTHYECKOTr0 00pa3oBaHMs, HAJIWYME SKOJIOTMYECKOTO TMPABOCO3HAHMSA, CHOCOOHOCTH
CTaBUTBb LCJIU U CTPOUTH ) XKU3HCHHBIC IJIaAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeameTa «buosorus» AoCTUraloTcs B €IUHCTBE
yqe6H0171 M BOCHUTATEIHLHOH ACATCIIBHOCTU B COOTBETCTBUH C TPpAAULIHMOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U JYXOBHO-HPABCTBEHHBIMH L[EHHOCTSIMHU, MPUHSATHIMHU B
oOmiecTBe MpaBUiIaMH M HOpMamH TOBEIEHHUS U CIIOCOOCTBYIOT IMpolleccaM CaMOIO3HAaHMS,
CaMOBOCIUTAHUSI U CaMOPA3BUTHUA, PAa3BUTUSA BHYTPEHHEW MO3ULMU JIMYHOCTH, MATPUOTH3MA,
YBaXKEHMUSI K 3aKOHY WM IPABOMOPSAIKY, YEIOBEKY TPyda M CTapIIEMy IIOKOJECHUIO, B3aMMHOIO
yYBOXKEHUs, OEpeXHOro  OTHOWICHHWS K  KyJAbTYpHOMY  HACIHEAMIO U TPAAHUIUIM
MHOTOHAIIMOHAILHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarolen cpere.

JIndHOCTHBIE pe3ybTaThl OCBOCHHS y4eOHOTO mpeamera «buonorusy MOMKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYalOUIMXCs PyKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OpHUEHTAlMW, TMO3UTUBHBIX BHYTPEHHHUX
yOSXKICHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM  POCCHHCKOTO  OOIIEecTBa,
paclIipeHHe JKU3HEHHOTO OIbITa U ONIBITA AESITEIBbHOCTU B IPOLIECCE PEATU3alMU OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCITUTATEIIHLHOMI JACATCIBbHOCTHU, B TOM YHCJIC B YaCTH:

1)rpaaanckoro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TMO3HWIMK  OOydYaroIIerocss Kak AaKTUBHOTO |
OTBETCTBEHHOTO WJIEHa POCCUIICKOro O0IIECTBa;

OCO3HAaHHUEC CBOUX KOHCTUTYUHOHHBIX IIpaB H O6$I33HHOCT€I71, YBaXXCHHUEC 3aKOHaA H
MPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIBHOCTU ITPU CO3TaHUHA y‘Ie6HI)IX ITPOCKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIBHBIX 33/1a4, BHITOJTHEHUH OMOIOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMIO3HWIIMI0 TI0 OTHOIICHUIO K SBJICHUSAM
COBPEMEHHOMW KHU3HU U OOBACHATH €€;

YMCEHUEC YUUTBIBATH B CBOHUX )IeflCTBI/ISIX HGO6XOI[I/IMOCTI) KOHCTPYKTUBHOI'O
B3aMIMOJICHCTBHSI JIIOJICH C pa3HBIMU YOSKIEHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU M COIIMATBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B TIIPOLIECCE COBMECTHOTO BBINOJHEHUSI YUEOHBIX,
IMO3HABATCJIBHBIX W HCCIICAOBATCIBCKUX 3aaa4, YBAXWUTCIBHOI'O OTHOIICHHA K MHCHHUIO
OIMIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/IECPIKAHMS;

TOTOBHOCTB K TYMaHUTapHOW U BOJIOHTEPCKOM JEATEIBHOCTH;



2) NaTpUOTHYECKOIr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TPaXKTaHCKON WACHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoJy, YyBCTBa OTBETCTBEHHOCTH Iepel PonnHO#, ropmocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOH S3bIK U KyJIBTYpY, IPOLIIIOE M HACTOsIIIEE MHOTOHALIMOHAIbLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K NPHUPOJHOMY HACIEAUI0 M NaMATHUKAM IMPUPOIBI,
nocTukeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX, TPY/IE;

CIOCOOHOCTh OIIGHWBATh BKJIQJ POCCHMCKUX YYEHBIX B CTAHOBJIIGHHE U Ppa3BUTHE
OMOJIOTHH, TOHUMAHUS 3HaYEHUs! OMOJIOTHH B MIO3HAHUU 3aKOHOB MPUPOIbI, B )KU3HH YeJIOBEKa U
COBPEMEHHOT0 O0IIeCTBa;

uzeiHas yoexxJEHHOCTh, TOTOBHOCTb K CITY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IEHHOCTEN POCCUICKOTO HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TOBECHMUS,;

CIOCOOHOCTh OLIEHMBATh CUTYAIlMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTHPYSChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHHUE JINYHOTO BKJIAJa B MOCTPOCHHUE YCTOWYMBOTO OYAyILEro;

OTBETCTBEHHOE OTHOILIEHWE K CBOMM pOJUTENSIM, CO3JJaHHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TPUHATHUS LIEHHOCTEH CEMENHOM >KU3HM B COOTBETCTBUM C TPAIULMUAMH HapOAOB
Poccumn;

4) 3cTeTHYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHKE YMOLIMOHAJILHOTO BO3CUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBIPQ)KEHHIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KayecTBa TBOPUYECKON JIMYHOCTH;

S) ¢usuyeckoro BocnUTAHMA, (OPMHPOBAHMA  KYJbTYPbl 310POBbA H
3MOLMOHAJIBHOIO 0JIArONOTYYHs:

MOHMMaHME U peanu3alys 3710pOBOro U 0e30MacHoro odpasa KHU3HH (3A0pPOBOE MUTAHUE,
coOJII0IcHHe TUTHEHUYECKUX MPaBWJI U HOPM, cOaJaHCUPOBAHHBIA PEXHUM 3aHATUH U OTAbIXA,
perynsipHasi (u3MuYecKash AKTUBHOCTh), OEpEeXKHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILIEHUSI K COOCTBEHHOMY (PHM3MUYECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWE IIEHHOCTU TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOIO OE30MacHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TOCJIEACTBUA W HENPHATHS BPEIHBIX NPHUBBIYEK (YMOTPEOICHUS aIKOTrOJIs,
HapKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPYAOTI00HE;

TOTOBHOCTb K aKTUBHOH €ATEIbHOCTH TEXHOJOTUYECKOW 1 COLIMAIbHONW HAIIPaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMHMPOBAaTh, IUIAHUPOBATH W CAMOCTOSITENIbHO — BBIMOJHATH — TaKYIO
JESTENBHOCTD;

UHTEpeC K pasinyHbIM cepaM MpodeccrnoHaTbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BbIOOp OyayIeit npodeccuu u peanu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0 U caMOOOpa30BaHHMIO Ha MPOTSHKEHUU BCel
KHU3HU;

7) IKOJIOrMYeCKOro BOCIIUTAHMSI:

HKOJIOTHUECKH 11€JIeCO00pa3HOe OTHOIICHHE K MPUPO/e KaK UCTOUHUKY KH3HHM Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHHS;

MOBBIIIEHHE YPOBHS JKOJOTMYECKON KYJIBTYpbl: HMPUOOpETEHHE OIbITa IJIAaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXHBIX IMOCJIEICTBUH ISl OKPY>KaIOIEel CpeIbl;

OCO3HAHHKE TI00ATEHOIO XapaKTepa SKOJIOTHYECKUX MPOOIIeM U MyTel X pelIeHus;



CIOCOOHOCTh MCIOJIB30BaTh MpUOOpeTacMble MPU M3YUCHUN OMOJIOTUM 3HAHUS M YMEHHUS
IpU pelIeHUuU MNpoOJeM, CBI3aHHBIX C PALMOHAIBHBIM IMPHPOAOIOIb30BaHNEM (CcOOII0IeHNE
IIpaBWJI TIOBEJIEHUS B IPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECUS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Onochepsl);

aKTUBHOE HEMPUATUE NEHCTBHM, MPUHOCSIIUX BPEI OKPY’KAIOLIEH MPUPOAHON Cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMYECKHE MOCIEACTBHS MpPeIIpUHUMAEMBIX
JEUCTBUN U IIPENOTBpaLIaTh UX;

HaJIMYUE Pa3BUTOrO HKOJOTUYECKOTO MBIIIICHHUS, SKOJIOTHYECKOH KyJbTyphl, OIMbITa
JESATEIBHOCTH  DKOJOTMYECKOM  HAIPAaBJIEHHOCTH, YMEHHUS PYKOBOACTBOBATbCS HMHU B
M03HABATEJIbHON, KOMMYHHUKAaTHMBHOM M COLMAIbHOM MpaKTHKE, TOTOBHOCTH K Y4YacTHUIO B
IIPAKTUYECKOM AESITEIbHOCTU IKOJIOTHYECKON HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHPOBAHHOCT, MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW MpPaKTHUKH, OCHOBAaHHOIO HAa JMajJore KYyJbTyp,
CIMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHHUE S3BIKOBOM M YUTATEIBCKOM KYJIbTYpbl KaKk CPEe/ICTBA B3aUMOICHCTBHS
MEXJ1y JIFOJIbMU U TIO3HAHUS MUDA;

MOHMMAaHUE CcHenupUKU OHOJOTUM KaK HayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU
PaIMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEIOCTHOTO TPEACTaBICHUS 00 OKpYKarolieM
MUpEe Kak O €IMHCTBE IMPHUPOAbI, YeloBeKa U O00IlecTBa, B TO3HAHUU TNPUPOIHBIX
3aKOHOMEPHOCTEH M peleHUH MPoOIeM COXpaHeHHsI TPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTU OWOJIOTMU JJISi COBPEMEHHOM LMBHIM3ALMU: OOeCreueHus
HOBOT'O YPOBHS Pa3BUTHsI MEAMLMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, COCOOHBIX
pelaTh pecypcHble MpoOaemMbl pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BBIXOJAA U3 INI0OATBHBIX
HKOJIOTHUECKUX MpoOIieM U obecrieueHHs mepexo/ia K yCTOHYUBOMY Pa3BUTHIO, PAIlHOHAIEHOMY
MCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHJIAPTOB KHU3HU;

3aWHTEPECOBAHHOCTh B MOJYYCHUH OMOJIOTMYECKUX 3HAHWN B LIENAX MOBBIMICHHUS OOIIEH
KyJbTYpbl, €CTECTBEHHO-HAyYHON TI'PAMOTHOCTH, KaK COCTAaBHOM YacTH (YHKIIMOHAJIbHOMN
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoit pu U3y4eHuu OUOJIOTHH;

MOHMMAHHE CYIIHOCTH METOJIOB IO3HAHMs, MCIIOJIBb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHMUSA JJIsl aHalu3a W OOBSACHEHUS SIBICHHUH
OKpY’KaIoIIero MHUpa M NPOUCXOASIIMX B HEM H3MEHEHHUI, yMEeHHE JeiaTb OOOCHOBAaHHBIE
3aKIIIOYCHUS HAa OCHOBE HAYYHBIX (AKTOB M HMEIOIIMXCS JAHHBIX C IEJIbI0 TOJyYeHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OWOJIOTMUECKUE 3HAHUS Ui PELICHHUs
po0JieM B peasbHBIX )KM3HEHHBIX CUTYAIIUSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOU JEATENbHOCTH, TOTOBHOCTh OCYLIECTBIISITH IIPOEKTHYIO U
HCCIJIEIOBATENbCKYIO eI TEIbHOCTh HHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEephIBHOMY OOpa30BaHMIO M CaMOOOPa30BaHUIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHMM 1O OHOJIOTMM B COOTBETCTBHUM C >KU3HEHHBIMH
NOTPEOHOCTSMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeamMeTHble pe3ysibTaThl OCBOEHHUsS yueOHOro mpeamera «BHOJOTHs BKIIOYAIOT:
3HauuMble i1 (HOPMUPOBAHMS MHPOBO33PEHHUS OOYHYAIOMIUXCS  MEXIAUCLHUITMHAPHBIE
(MexnpeaMeTHBIE) 00IIeHayYHbIe TOHATHS, OTPaKAIOIHNE LIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crienu(uKy METO/I0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs,
SBJICHHE, MpOIecC, CHUCTeMa, HayuHbId (DaKkT, MPUHIMI, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCle0BaHUe, HAOIIOJeHHe, W3MEpPEHHE, SKCIEPUMEHT U JPYIrux), YHUBEpcajbHbIC
yueOHble JeiicTBus (TO03HaBaTeIbHbIE, KOMMYHUKAaTHUBHBIC, PETYISATHBHBIC), 00ECIIeUMBAIOIINE



¢dopmupoBanue (YHKIMOHAIBLHON I'PAaMOTHOCTH M COLMAJIBHOM KOMIIETCHIIMH OOY4YarolIuXcs,
CHOCOOHOCTD oOyJaroruxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCLUUIUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMA W YHHUBepcalbHble Y4eOHbIe JEHCTBHS B IIO3HABAaTEILHOW U
COIMAJIbHOM MPAKTHUKE.

MeramnpeaMeTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpelHero oOImero oOpa3oBaHUs
JIOJKHBI OTPaKaTh:

OgiajeHHe YHHBePCAJbHBIMHU Y4eOHBIMHU NO3HABATEJIbHBIMH AeHCTBUSIMU:

1)0a3oBble JornyecKue AeMcTBUS:

CaMOCTOSITENILHO (OPMYJIMPOBaTh W aKTyalU3upoBaTh MNpoOJjeMy, paccMaTpuBarh eé
BCECTOPOHHE;

UCIIOJIBb30BaTh IPU OCBOCHMM 3HAHUI MNPUEMBI JIOTUYECKOTO MBIIUIEHHU (aHAIu3a,
CUHTE3a, CpaBHEHMs, Kiaccupukanuy, oOOOILIEHHs), PACKPbIBaTh CMBICT OHOJOTHYECKUX
MOHATUH (BBIACIATH UX XapAaKTEPHbIE MPU3HAKH, YCTAHABIUBATH CBSI3U C IPYTUMU MOHATUSIMU);

OTIpEe/EATh LENU JIeATENbHOCTH, 3aJaBas HapaMeTpbl UM KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI IEATEIBHOCTH C IIOCTABIECHHBIMU LIETSMUY;

UCIIOJIb30BaTh OMOJIOrMYECKUe MOHATHSA Uid OOBSCHEHUS (aKkTOB M SBICHUH >KUBOUN
MIPUPO/IBL;

CTPOUTH JIOTUYECKHE pacCyKIeHHsl (MHIAYKTUBHbIE, JEIYKTHBHbIE, IO aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHSI B PACCMAaTPUBACMBIX SIBICHUSAX, (DOPMYITHPOBATH
BBIBOJIbI M 3aKJIIOUEHUS;

IIPUMEHATh CXEMHO-MOJIENBHBIE CPEACTBA Ul IIPEJCTaBICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIIECHUN B W3Y4YaeMBIX OMOJOTHYECKHX OOBEKTaX, a TakKe MPOTHUBOPEUUN pPa3HOTO PO/a,
BBISIBJICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3palaTeIBaTh IUIaH pelIeHHs IPoOJeMbl C yUETOM aHAJIN3a UMEIOIIMXCS MaTepHaIbHBIX
U HEMATEpUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JESTEIbHOCTb, OLEHUBATh COOTBETCTBHE pE3YJbTATOB LIEJSM,
OLIEHMBATh PUCKH MOCIEICTBUN AESTEIbHOCTH;

KOOPJIMHHUPOBATh M BBIMOJHATH pPabOTy B YCIOBHUSIX pPEaJbHOr0, BHUPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE NTPH PELICHUN KU3HEHHBIX MPOOIIeM.

2)0a30BbIe HCCJIE0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TOMCKY METO/I0B
pelIeHUs] MPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB IMO3HAHUS;

HCIIOJIb30BaTh PA3IMUHbIE BBl JACATEIBHOCTU IO TOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpeTaluy, MpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYyallUsiX, B TOM YHUCIE NPHU
CO3JIaHMM YYEOHBIX M COLMAIBHBIX POEKTOB;

(dbopMupOBaTh HAYYHBIA THUIT MBIIUICHUS, BIaI€Th HAYYHONH TEPMHUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSIMU U METOJAAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/ladyu B OOpa30BaTEIBHOW NEATEIHLHOCTH U
KU3HEHHBIX CUTYAIMSIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyallu3UpOBaTh 3a/ayy, BbIIBUTaTh
TUIOTE3y €€ pElIeHHs, HaXOAUTh AapryMEHThl Ul JIOKa3aTelbCTBA CBOUX YTBEPXKICHH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UpPOBAaTh IIOJYYEHHBIE B XOAE pEIICHUs 3aJaud pe3yJIbTaThl, KPUTHYECKH
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATh II€JIEHANPABIECHHBIM MOMCK TEepeHoca CPEeACTB U CHOCOOOB JEHCTBUS B
poeCCUOHATIBHYIO CPELY;

yMEThb IEPEHOCUTh 3HAaHWs B  I[IO3HABAaTEJbHYI0O M  MPAKTUYECKyI0  oOnacTu
KHU3HEAEIATEIbHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MMPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE WHJEH, IpeajaraTb OpPUTHHAJIBHBIE TOAXOAbI M PpEIICHUS, CTaBUTh
npoOJIeMbl M 331a4uu, JIOMyCKAIOIINe albTepHATUBHbIC PEILICHHS.

3) padora ¢ unopmaumeii:

OPHEHTUPOBAThCA B PA3IMYHBIX MCTOYHHMKAX HMH(popMaluu (TeKcTe ydeOHOro mocolwus,
HAy4YHO-TIOMYJISIPHOM JUTeparype, OMOJOTHYECKUX CIOBapsAX M CHPAaBOYHHUKAX, KOMIBIOTEPHBIX
06a3ax maHHBIX, B VHTepHeTe), aHaIM3UpPOBaTh HMH(OPMAIMIO DPA3TUYHBIX BHUIOB M (QopM
MIpPEJICTaBICHUS, KPUTHUYECKH OI[CHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(bopMyIMpOBaTh 3ampOChl M TMPHUMEHATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
O6uooruueckoil HHpopMaIu, HeoOX0IMMOM JIsl BHITOJIHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTh OMBIT HCHOJIB30BAHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHUH,
COBEpIICHCTBOBATh KYJbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMAJbHYIO (OpPMY TpEACTaBICHUS OHUOIOTHYECKOM
nHpopManuu (cxemsl, rpaduKu, JUarpaMmbl, TaOIHUIIbI, PUCYHKH U IPYTOe);

UCMOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpEACTBA IMpH paboTe C OHUOIOTHYECKOM
nHpopMaluel: MPUMEHITh XUMUYecKue, Gu3NYecKue W MaTeMaTHueCKHe 3HaKh U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOIb30BaTh W INPEoOpa3oOBbIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BJaJeTh HABBIKAMU pACHO3HABaHUS M 3alIUTHl UHPOpPMAaLUHU, HWHPOPMAIMOHHOM
0€301MacCHOCTH JTUYHOCTH.

OgnajgeHne yHMBepPCaJIbHBIMA KOMMYHHUKATHBHBIMHU JAeHCTBUAMM:

1)o01menne:

OCYIIECTBISATH KOMMYHHKAILIMU BO BCeX c(epax >KU3HU, aKTUBHO YYacTBOBATh B JMAJOTe
WIK JUCKYCCUU TIO CYLIECTBY 0OCykJ1aeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYKIECHHMsSI OTHOCHUTEIBHO BBINOJIHEHUS Tpe/ularaéMOM 3aJayd, Y4YUThIBATb MHTEPECH H
COTJIACOBAHHOCTH MO3UIMI IPYTUX YyYaCTHUKOB AMAIOTa WK AUCKYCCHN);

pacrio3HaBaTh HeBepOaJibHBbIE CpEJICTBa OOIICHMs, MOHMMATh 3HAYCHHE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUS! KOHQIMKTHBIX CUTYallil, YMETh CMAT4aTh KOH(MIUKTHI U
BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOAMHU OOIEHUS M B3aUMOIECHCTBHS, NOHMMATh HAMEPEHUS
APYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOILEHHE K COOECETHUKY M B KOPPEKTHOH (opme
(bopMyIIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOKO TOUKY 3pPEHHUS C MCIOJIb30BAaHHEM S3BIKOBBIX
CPEICTB.

2)COBMeCTHAS 1eAITeJIbHOCTD:

MOHMMATh M HMCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHAMBHUAYaIbHON pabOTHl MU
peleHn OMOIOrnYecKoil MpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHHUS TPYIIOBBIX
¢dbopM B3auMOAEHUCTBUS NP pELICHUN yueOHOU 3a1auH;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX ICHCTBUI C Y4ETOM OOIIMX HMHTEPECOB H
BO3MOXKHOCTEH Ka)kJI0To UjeHa KOJUIEKTHBA;

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BbIBaTb M KOOPAUHHPOBATh
JNEUCTBUSL TO €€ JOCTH)KEHHUIO: COCTAaBJATh IUIAH JCHCTBHM, paclpenessiTb POJIM C YYETOM
MHEHHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIA/Ja M KaKJOT0 yYaCTHUKA KOMAaH[bl B OOIIMN pe3yibTatr
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATErMUYECKOe TIOBEJCHHE B PA3JIUYHBIX CUTYyalUsX,
MPOSIBJIATH TBOPUECTBO M BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OgiaieHHe YHUBEPCAJbHBIMHU PeryJISTHBHBIMH 1eHCTBUSIMU:

1)camoopranusanus:



UCTOJIb30BaTh OHOJOTMYECKUE 3HAHUS U BBIABICHHA NpoOJIeM M HUX pEUIeHUs B
KU3HEHHBIX U YUeOHBIX CUTyalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKHX 3HAHUH 1LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYNKAax IO OTHOLIEHUIO K JKUBOW NMPHUPOJIE, CBOEMY 3J0POBBIO M 310POBBIO
OKPY’KaIOILHKX;

CaMOCTOSITENTHO OCYIIECTBIIATh IMO3HABATENIBbHYIO JESTENbHOCTb, BBISBIATH NMPOOJIEMBI,
CTaBUTh M (opMyIupoBaTh COOCTBEHHbIE 3aJaud B OOpa30BaTENbHON JAEATEIBHOCTH U
KU3HEHHBIX CUTYALMSIX;

CaMOCTOSITENILHO COCTABIIATH IJIaH PEIICHUS MPOOJIEMBI C yUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEAIOYTEHHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MTPENOUYTEeHUN;

JieNaTh OCO3HAHHBII BHIOOD, apIryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIUIIMU B Pa3HBIX 001aCTIX
3HAaHUH, TOCTOSIHHO MOBBILIATh CBOM 00pa30BaTeIbHbIA U KYJIbTYPHBII YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYalMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh, OLCHUBATH
COOTBETCTBUE PE3YJILTATOB LIETISAM;

BJIa/IETh HaBBIKAMH MMO3HABATENIbHON pe(IeKCUM KaKk OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
Y MBICIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHH, HCIOIB30BATH MPUEMBI pedIieKCuu
JUIS OIICHKHU CUTYalllH, BHIOOpAa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKECHHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTHI JPYTUX IPU aHAIU3E PE3YNIbTATOB JIEATEIbHOCTH;

3)npunsaTHE ce0s M APYruX:

MIPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U ApIYMEHTHI APYIUX IIPU aHAJIU3€ PE3YJILTATOB EATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C MO3UIMU APYTOro YEeJIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpenmetHsie pe3ynbTaThl ocBoeHHus mporpaMMbl COO mo 6uonorun Ha 6a30BOM ypOBHE
BKITIOYAOT CIierduuecKue sl yaeOHoro mpeamera «bruonorus» HaydHbIE 3HAHHS, YMEHUS U
CIocoObl JICWCTBUII 1O OCBOCHMIO, WHTEpIpETallud W NpeoOpa3oBaHUIO 3HAHWM, BHIBI
JESITeTHPHOCTH TI0 TIOJTYYCHHUI0 HOBOTO 3HAHWS M MPUMEHEHUIO 3HAHWUH B Pa3iIMYHBIX y4eOHBIX
CUTyallUsiX, a TaKKe B pealbHBbIX JXU3HCHHBIX CHTyallUsiX, CBSA3aHHBIX ¢ Owuosorueil. B
poTrpaMMe peAMETHBIC PE3YJIbTaThl IPEACTABICHBI MO TOJaM 00yUeHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHMs YyueOHoro mnpenmera «buonorus» 6 10 knacce
JOJDKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUKH O MecTe€ M POJM OHOJOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHUpA H
HAYYHOT'O MUPOBO33PEHUS, O BKJIAJIe POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE
ononoruu, QyHKIIMOHATEHOW TPAMOTHOCTH YeJIOBEKA IS PEIICHHUS KU3HCHHBIX 32134,

YMEHHUE pacKpbIBaTh COJIEpKaHUe OMOJIOTMYECKUX TEPMHUHOB M MOHSATHM: KU3Hb, KIIETKa,
opraHusM, MeTaboau3M (0OMEH BEIeCTB W  MPEBpallleHHe DJHEPruu), TOMEOCTa3
(camoperynsiiusi), ypOBHEBas  OpraHM3alMs  KHBBIX  CHCTEM, CaMOBOCHPOM3BE/ICHUE
(penpoyKIHs), HACIECTBEHHOCTh, H3MEHYHBOCTD, POCT U Pa3BUTHE;

YMEHHUE H3/aratb OHOJOrMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHas,
LEeHTpajbHasl J0rMa MOJeKyJspHod Ouomnorum), 3akoHsl (I'. Menaens, T. Moprana, H. U.



BaBuioBa) u yuenus (o HeHTpax MHOrooOpas3us U MpOUCXO0XKIEHHs KyJIbTypHBIX pacTenuit H. 1.
Bagwuiiosa), onpenensiTe TpaHHUIIBI UX TPAMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHUE BJaJleTh METOJAAMU HAy4HOTO TO3HAHUS B OMOJOTHH: HAOJIOJEHUE W OMHMCaHUE
KHBBIX CHCTEM, TIIPOIECCOB W SBIICHWI, OpPTraHM3allMsl W TNPOBEJCHUE OHMOIOTHIECKOTO
HKCIEPUMEHTA, BBIJBM)KEHUE THUIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIYEeMbIMU
BEIMYMHAMH, OOBSCHEHHE IIOJyYEHHBIX PE3yJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX ITOHITHH,
TEOPHii U 3aKOHOB, YMEHHE JIeTIaTh BHIBO/Ibl HA OCHOBAaHMHU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICNATh CYIIECTBEHHBIC MPHU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEILECTB U
MpeBpaIleHusT YHEPTUN B KIETKe, (OTOCHMHTE3a, MIACTUYECKOTO M DHEPTreTHYECKOro OOMEHa,
XEMOCHHTE3a, MUTO03a, Meil03a, OIJIOAOTBOPEHMS, PA3MHOXKEHUS, UHIAUBHUIYaIbHOTO Pa3BUTHUS
opraHusMa (OHTOTEHE3);

YMEHUE NPUMEHSThH MOJyUYeHHbIC 3HAHUS A OOBSICHEHUS OMOJIOTMYECKUX MPOIIECCOB U
SIBIICHHH, JIJISl IPUHSTHS TPAKTUYCCKUAX PEIICHUH B MMOBCETHEBHOM JKU3HU C IETBIO 00ECTIeUeHUs
0€30IacHOCTH CBOETO 370POBbS M 3J0POBbS OKPYXKAIOUIMX JIFOJeH, COOMIOJCHUS HOPM
IpPaMOTHOTO TIOBEJCHHS B OKpPY)KAIOIIEH MPHUPOTHON Cpele, MOHMMaHHe HEOOXOAUMOCTH
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OHMOJIOTMU M OMOTEXHOJOTHH JUIsl palMoOHaIbLHOTO
MIPUPOIOTIOIB30BAHNS;

YMEHHUE pelaTh 3JIEMEHTApHble T'€HETHYECKHWEe 3aJaud Ha MOHO- W JTUTHOpPHUIHOE
CKpeUIMBaHNE, CIETUICHHOE HACIIJOBAHKE, COCTABIATh CXEMBbl MOHOTHOPHIHOTO CKpEIIUBaHUS
IUIs TIpe/ICKa3aHusl HaclieTI0BaHHs TPU3HAKOB y OPraHU3MOB;

yMEHHE BBINOJHATH JTAOOpaTOpHbIE U IpaKTHYecKue paboThl, coOI0AaTh MpaBuia MpU
pabote ¢ yueOHBIM U J1a00paTOPHBIM 000pPYI0BaHUEM;

YMEHHE KPUTHUYECKH OIICHUBATh W WHTEPHPETHPOBATH HH(DOPMAIMIO OHOIOTHYIECKOTO
COJIep KaHuUsl, BKJIIOYAIONIYIO TCEBJOHAYYHBbIE 3HAHUS U3 PA3IUYHBIX HCTOUYHUKOB (CpelcTBa
MaccoBOW MH(pOpMAIMH, HAYYHO-TIOMYJSIPHBIE MaTePHAaJIbl), STUYECKHAE ACTIEKTHl COBPEMEHHBIX
UCCIIeIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/1aBaTh COOCTBEHHbIE NHUCHbMEHHBbIE W YCTHBIE COOOIIEHHUs, 00001mas
OMOJIOTHYECKYI0 HMH(POPMALMIO W3 HECKOJBKUX HCTOYHUKOB, T'PAMOTHO HCIIOJIb30BATh
MOHSTUHHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBo 4acoB JJIeKTPOHHBbIE
Ne ni/n HanmeHoBaHMe pa3je/ioB U TeM Kontpoapmsre | TpakTiecks (uugposbie)
NMPorpamMmMbl Bceero o0pa3oBaTe/ibHbIE
padoThI e padoThI pecypeb
! brosorns kak Hayka 2 0.5 Eﬁfﬁ?ﬁf&lﬁ?ﬁmczgz
2 JKuBble cucTeMbl U X OpraHu3anus 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41¢292
3 XUMUYECKUH COCTaB U CTPOCHHUE KIETKU 8 1 bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
bubmnoreka [JOK
4 FKU3HETeATENLHOCTE KICTKH 6 httDs://m.edS(I)—E).ru/7f41c292
5 Pa3zMHOXeHHE M MTHAMBUAYATLHOE Pa3BUTHE 5 1 bu6mmoreka [JOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTE U N3MEHYNBOCTD 3 15 bu6mmoreka [{IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢292
7 Cenekius opranu3mMoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOe Bpems 1 bubmorexa TIOK
https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




INOYPOYHOE IIVTAHUPOBAHUE
10 KVTIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer KoHTposbHbI

o e padoThI

IMpakTnyeckn
e padoThbI

JlaTa
H3yYeHH
|

DJleKTPOHHBIE HU(PPOBLIE 00pa3oBaTe/IbHbIE
pecypcbl

buomnorus B
CHUCTEME HayK

bubmuoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863¢e
632a

MeTo/1p1 TO3HAHUS
JKUBOU IIPUPOLBL.
[IpakTnueckas
pabota Ne 1
«Hcnonb3oBanue
Pa3IMYHBIX
METOJIOB MPU
V3YYCHHUH
OMOJIOTHYECKHX
00BEKTOBY

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e6122

Bbunomornueckue
CUCTEMBI,
MPOLECCHl U UX
H3y4YCHUE

bubmuoteka [{OK https://m.edsoo.ru/863e6564

XUMU4YeCcKui
COCTaB KJICTKH.
Bonaun
MUHEpaJIbHbIC
COJIH

bubmuoteka [{OK https://m.edsoo.ru/863e674¢

Bbenku. Cocras u
CTpOEHHUE OEIIKOB

bubmoteka [{OK https://m.edsoo.ru/863e6b72

DepMeHTBI —
OunoornyecKue

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e6b72




KaTaJau3aTophl.
JlaGoparopHas
paborta Ne 1
«M3yuenue
KaTaJTUTUYECKOM
aKTHBHOCTH
dhepmeHTOB (Ha
npuMepe aMuiIasbl
WJIM KaTajas3bl)»

VYTIieBoanl.
JInmmu el

bu6mmoreka IIOK https://m.edsoo.ru/863e¢6870

Hyxnennosbie
KUCIOTEl. AT

bubmuoreka I{OK https://m.edsoo.ru/863e6d5c

Hctopus u
METO/1bl U3yUECHUS
KJICTKH.
Kiterounas Teopust

bubmuoreka [{OK https://m.edsoo.ru/863e¢6e88

10

Kierka kak
LeJIOCTHA KUBas
cucreMa

11

Crpoenue
9yKapUOTHYECKON
KJICTKH.
JlaGopaTopHas
pabota Ne 2
«H3yuenne
CTPOEHHUS KJIETOK
pacTeHHUi,
KUBOTHBIX,
rpu0oB U
OakTepuii o
MHUKPOCKOIIOM Ha
TOTOBBIX

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e6ff0https://m.edsoo.ru/863e7
16¢




MUKpOIIpenapaTax
Y UX OMMCAHUE)»

12

OOMEH BELIECTB
Wi MeTadoIn3M

bubmuoreka [{OK https://m.edsoo.ru/863e766¢

13

dorocunres.
XeMOCHUHTE3

butmmoreka I{OK https://m.edsoo.ru/863e7¢98

14

DHepreTUYecKui
00MeH

bubmuoreka [{OK https://m.edsoo.ru/863e7aae

15

JKu3HeHHBIN UK
KieTku. [lenenue
KJIeTKHU. MUTO3.
JlaGoparopHas
pabora Ne 3
«Haobmonenue
MUTO3a B KJIETKaX
KOHYHMKA KOPEIIKa
JyKa Ha TOTOBBIX
MHKpOIIpenaparax
»

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e7dc4

16

BuocunTes 6emaka.
Peaknus
MaTPUYHOTO
CHUHTE3a

bubmuoteka I{OK https://m.edsoo.ru/863e796¢

17

Tpaucnsauus —
OnocuHTe3 OenKa

bubnuotexa L{OK https://m.edsoo.ru/863e796e

18

Hexknerounrie
(hOpMBI JKHU3HU —
BHUPYCHI

bu6mmoreka IIOK https://m.edsoo.ru/863e¢7540

19

Dopmsbl
Pa3MHOXKEHUS
OpraHU3MOB

bubnnorexa [IOK
https://m.edso0.ru/863e81b6https://m.edsoo.ru/863¢
&31e

20

Meiios

bubmuoreka [{OK https://m.edsoo.ru/863¢7f4a




21

OO6pa3oBanue u
pa3BHUTHE TIOJIOBBIX
KJIETOK.
Or10/10TBOpEHHE.
JlaGopaTopHas
paborta Ne 4
«H3yuenne
CTPOCHUS
MOJIOBBIX KJIETOK
Ha TOTOBBIX
MUKpOIIpenapaTax
»

0.5

bubmuoteka I{OK https://m.edsoo.ru/863e81b6

22

NupuBunyansHOE
pa3BUTHE
OpraHu3MOB

bubmuoreka [{OK https://m.edsoo.ru/863e8436

23

T'eneTnka —
HayKa o
HaCJICICTBEHHOCTH
1 U3MEHYHUBOCTH

bubmuoreka [{OK https://m.edso0.1ru/863e8612

24

3aKOHOMEPHOCTH
HaclleI0BaHHSA
NPU3HAKOB.
MounorubpuaHoe
CKpEIIMBAHNE

bubmuoteka [{OK https://m.edsoo.ru/863e8878

25

Jurudpunxoe
CKpEelINBaHUE.
3aKoH
HE3aBUCHMOTO
HacleI0BaHus
MIPHU3HAKOB

bubmuoteka [{OK https://m.edsoo.ru/863e89a4

26

CuemieHHoe
HACJIEIOBAHUE
IPU3HAKOB.

0.5

bubnuotexa L{OK https://m.edsoo.ru/863e8c60




JlaGopaTopHas
pabora Ne 5
«3yuenune
pe3yJIbTaTOB
MOHOTHOPHIHOTO
U IUTUOPUIHOTO
CKpEIIUBAHUA Y
po30h Bl HA
TOTOBBIX
MUKpOIIpenapaTax
»

27

I'enernka moia.
Hacnenosanmue
MPU3HAKOB,
CIICIUIEHHBIX C
TOJIOM

butmmoreka [{OK https://m.edsoo.ru/863e8c60

28

M3MeHYHBOCTS.
HenacneactsenHna
s ©3MCHYHMBOCTb.
JlaGoparopHas
pabota Ne 6.
N3yuenne
MOIU(DUKAITMOHHO
¥ U3MEHYHUBOCTH,
MOCTPOEHUE
BAPHUAILTMOHHOTO
psana u
BAPHUALMOHHOMN
KpUBOI

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e8efe

29

Hacnencreennas
W3MEHUYUBOCTb.
JlaGopaTopHas
pabota No 7.

0.5

bubmuoteka [{OK https://m.edsoo.ru/863e8efe




«AHanu3 myTanuin
y 1p030(uiel Ha
TOTOBBIX
MUKpOIpenaparax
»

T'enetuka
qeJI0BEKA

30

bu6mmoreka IIOK https://m.edsoo.ru/863e8d78

Pe3epBHbIit ypoOK.
O06006111eHIE TTO
TeMe

31 «HacnenctBeHHoC
Tb U
M3MEHYHBOCTH
OpPTraHU3MOBY

Cexexuud Kak
HayKa M IPoLecc

32

bubmuoreka [{OK https://m.edsoo.ru/863¢9214

Mertons! u
IOCTHKEHHUS
33 CEJICKIIUU
pacTeHuil u
JKMBOTHBIX

bubmuoreka I{OK https://m.edsoo.ru/863¢9214

buorexnonorus
34 KaK OTpacib
MIPOM3BOJICTBA

bubmuotexa L{OK https://m.edsoo.ru/863¢9336

OBILIEE
KOJIMYECTBO YACOB
T10 TIPOTPAMME

34




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHA.TBI /151 VUEHUKA

buonorus: 10-i kmacc: 6a30BbIid ypoBeHb: yueOHuk/_B.b.3axapos, C.I'.MamonToB, H.I.
Conumn, E.T.3axapoBa [Ipoda

METOJAUYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

Metoandeckoe mocodue MoAroToBICHO K u3ganHoMy B cooTBeTcTBHH ¢ PI'OC yueOHHKY
A. A. Kamenckoro, E. A. KpukcyHnosa, B. B. [laceunuka «buonorus. O6masounonorus. 10

—11 knaccel. ba3oBbIYpPOBEHBY.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HUHTEPHET

[Ipoext Best Guonorus http://www.ebio.ru/index-1.html

Buptyanbshas obpa3oBaresnbHas aboparopus http:/www.virtulab.net

CoBpeMenHbIe ypoku Onosioruu http://biology-online.ru/

WNudopmanmoHHO-CIIpaBOYHbIH pecypc 1o 6uonoruu http://www.cellbiol.ru/

buonornuyeckuit cnoBappe OH-1alH
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