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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mNporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» CcoCTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€, COJEpKaHUs, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepainu, a Tak:ke MOJ0KEHUS O cielupuke
Ouonoruu, €€ 3HAYEHWHW B T[O3HAHUM IKUBOM TMPUPOJBI U OOecredyeHUn
CYIIIECTBOBAHMSI YeJIOBEYECKOTO o0mecTBa. COTslacHO HAa3BaHHBIM TIOJIOKCHHSIM,
ompeiesIeHbl OCHOBHBIE (DYHKIIUU ITPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu JaéT NpeICTaBICHUE O LENsX, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHUS 00YUAIOIIUXCS CPEACTBAMU y4eOHOTO MpemeTa
«buonorus», onpeaensieT 00s13aTeIbHOE MPEIMETHOE COJIEPKAHUE, €TO CTPYKTYPY,
pacnpeneneHue 1Mo pasziefaM M TeMaM, PEKOMEHIYEMYIO IOCIEA0BaTeIbHOCTh
M3Y4YEHUs] yUEOHOro MaTepHaia ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKH 00pa30BaTENbHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
oOydJarommxcs.

B mporpaMme 1o 610JI0ruu Takke YYUTHIBAIOTCS TPEOOBAHUS K INTAHUPYEMbIM
JUYHOCTHBIM, METanmpeAMETHBIM U TMPEIMETHBIM pe3yJibTataM oOOy4eHUus B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NEeATeTbHOCTH/Y4eOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMSI.

B nporpamme no ouosnoruu (10—11 knaccel, 0a30BbIil YpOBEHB) peaiM30BaH
INPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, HKOJIOTUUECKOTO MBIIUICHHUS, PEJICTABICHUN O 3I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled NpUpOJIHON cpeje.
[TosTOoMy Hapsny ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra M CYUIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEJIEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCETHEBHOM KU3HU JJIS PEIICHUS] MPUKJIAIHBIX 3a7a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEICTBEHHBIX 3a00JIeBaHUN YeIoBeKa, MEJIUKO-
TeHETHYECKOTO KOHCYIHTUPOBAHMSI, 000CHOBAHUS YKOJIOTHUECKH 11eIIeCO00Pa3HOTO
MOBEACHUS B OKPYKAIOWLIEW NPUPOJHON Cpelle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JEATEeIIbHOCTH YEJI0OBEKA Ha COCTOSHUE MPUPOIHBIX U UCKYCCTBEHHBIX IKOCUCTEM.
YcuieHne BHUMaHUS K TNPUKIATHON HAMpPaBICHHOCTH Y4eOHOro IMpeaMera
«buronorus» NpoIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUSHUS YCIOBUM JIJI PEIICHUS
OJIHOM M3 aKTyaJbHBIX 3aJ]]a4 IIKOJHLHOTO OMOJIOTHYECKOTO 00pa30BaHUs, KOTOpas



npeamnosiaraetT GoOpMUpPOBaHHE Yy OOYYAIOUIMXCSA CIHOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET Ba)XXHOE
Mecto. OHa oOecrieunBaer (popMHUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIMpsieT U 0000IIaeT 3HaHUSI O KUBOUM mpupoje, e
OTJINYMTENIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JUIsA:  TIO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(GyHKIHMOHATIBHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, YKOJOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIIIECHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOJIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  oOmero  oOpa3oBaHMs, COLMAIM3ALUU
oOyuatouxcs. M3yuenue 6uoiaoruu o0ecnedynBaeT ycioBHs A pOpMUPOBaHUS
WHTEJUICKTYabHbIX, KOMMYHHUKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JPYTUX YU4EOHBIX MPEIMETOB, B YACTHOCTHU, (U3UKHU, XUMUU U
reorpadpuu. Ha3zBaHHbIE MOJNOXKEHUS O MPEJHA3HAUYCHUU Y4eOHOTo NperMeTa
«buonorus» cocraBUJIM OCHOBY Ui ONPEICIECHUS MOIXOJOB K OTOOpY H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IIo
OHOJIOTUU.

OT60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMM KyJIbTypoCOOOpPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aromuecs: JOJDKHbI OCBOUTH 3HAHUS W YMEHHUS, 3HAYUMBIE [IJIs
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U MpaKTUUYECKoW AesitenbHOCTH. Oco00e MECTO B ATON CHUCTeME 3HaHUU
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIY>KaT OCHOBOM JIJIsi (popMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJOrNYECKOro 00pa30BaHMs.

CTpyKTypupOBaHUE COJAEpKaHUA YYEOHOro MaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMHA 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPHUPOJBI, O €€ YPOBHEBOUW OpraHu3aIliu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOUINE COJEpKaTeNbHbIe TMHUU: «bronorus kak Hayka. MeToabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«OBOJIOLMS KUBOU MPUPOABD», « IKOCUCTEMBI U MIPUCYIIIUE UM 3aKOHOMEPHOCTH.

[ens u3ydyenuss ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra H TNPUOOPETCHHE YMEHHM



UCIIOJB30BaTh 3TU 3HAHWS JUISl TPAMOTHBIX JIEUCTBUMA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CISAYIOMINX 3a/1ay:

OCBOCHHME OOYyYaIOIMMHUCS CHCTEMbl 3HAaHUHW O OUOJOTHYECKUX TEOPUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKAIIUX OCHOBOM
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3allvH, BBIAAIOIINXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYaIOIMMXCS IMO3HABATEILHBIX, WHTEIUICKTYaJbHBIX H
TBOPYECKUX CHOCOOHOCTEHW B MpOIECCE aHaliu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M TOJXOJIOB K HM3YUYEHHIO >KMBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3aluY;

CTAaHOBJICHHE Yy oOOydaronmxcs oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHUpa KUBOM MPUPOJIbI HA OCHOBAHUM 3HAHUU U OMBITA, MOJYYEHHBIX MTPU U3YUCHUU
OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YEOBEKAa, PAa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIUTaHUE YOEKIAEHHOCTU B BO3MOXKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJisi TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B MTOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH 10 OTHOLICHUIO K OKPYKaOIIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpeanero oOmiero oOpaszoBanus «buonorusy», uzydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOH o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



COJAEPKAHUE OBYUYUEHMUASA
Beenenue (1 yac).

[lean w 3amaym AJIEKTUBHOTIO Kypca. AKTyanu3alus paHee MOJTyYeHHBIX
3HAHMI 10 pa3genam Ouosnoruu: MosekyssipHast OMOJIOrUsl, OCHOBBI T€HETHKHU.

Pemenne 3amau mo Teme «OCHOBHBIE CBOWCTBa XuUBOro. CucremHas
OpraHU3alUs KU3HI.

Pa3znen 1.

Pemenue 3aga4 no reme «MoviekyJsipHasi 6uosiorusi» (6 yacon)

Tema 1.1. XumMuueckuii cocraB KjeTkn. Heopranmyeckue BemecTna.

XHAMHYECKHUE 3JIEMEHTHI U UX POJIb B KiIeTKe. Heopranmueckue BenecTna u ux
pOJIb B JKM3HEIEATEIBHOCTH KJIETKH. Boma B KIETKe, B3aMMOCBS3b €€ CTPOCHUS,
XUMUYECKUX CBOMCTB U OMoJIornyeckoi posu. Cojin HEOpPraHUYEeCKUX KUCIOT, UX
BKJIaJl B 00€CleUeHne KU3HEAEATEIbHOCTH KIETKH U MOJAJIEpKAaHUE TOMEeoCcTasa.
Honbl B kieTke, uX QyHKIUU. OCMOTHYECKOE JABIEHUE U TYprop B KIETKE.
Bydepnble cucTeMbl KIETKH.

Tema 1.2. XUMHYeCKHH COCTAB KJIETKH. YTIJeBoabl. JIMnuapl.

VYriaeBoasl B )KU3HEACATEILHOCTH PACTCHHH, )KUBOTHBIX, TPUOOB U OAKTEPHH.
CrpykrypHbIE U (DYHKITHOHATIBHBIE OCOOCHHOCTH MOHOCAXapHI0B M JUCAXapHUIOB.
buononumMeps! - moymMcaxapubl, CTPOSHHE W OMOJIOTHYECKasT POJIb.

Kupsl 1 munuael, 0COOEHHOCTH UX CTPOEHUS, CBA3aHHBIC ¢ () yHKIIMOHATIBLHOM
AKTUBHOCTBIO KJIETKHU.

Tema 1.3. XuMuueckuii COCTaB KJeTKHU. bejiku.

Oprannueckue BemiecTBa KieTkH. buomonumepsl — Oenku. CTpyKTypHas
opraHu3zanus 0ei1KoBbIX MosiekyJl. CBolicTBa OenkoB. JleHaTypaius U peHaTypaius
— OMOJIOrHYECKU CMBbICH U 3HadeHHe. DYHKIMU OENKOBBIX MOJIEKYI. DEepPMEHTHI,
UX poJib B OOECHEeYEeHHWH MPOLECCOB KHU3HeaedaTenbHocTu. Kaccudukarus
dbepMeHTOB.

Tema 1.4. Xumnueckuii coctas KieTrku. HykienHoBbIe KHCJIOTHI.

HyxienHoBble KHCIIOTBI, UX poyib B KieTke. Mcropus wmsyuenus. JJHK —
MOJIEKYJIa XpaHEeHUs HacJelCTBeHHON uHpopMmanuu. CTpyKTypHas OpraHu3anus
JHK. CamoynBoenne JIHK. PHK, ee Bumbsl, 0OCOOCHHOCTH CTpOCHUS U
(GYHKIITMOHUPOBAHMSI.



AT® — OCHOBHON aKKyMYJSTOp 3HEpruu B KieTke. OCOOEHHOCTH CTPOEHUS
MoJiekynbl U pyHkunn AT®. BuramMuHbl, cTpoeHHE, UCTOUHUK MOCTYTIJICHUS U POJIb
B OpraHU3ME U KIIETKE.

HMemoncrpamumn: mozaenb JIHK m PHK, TaGmunel «I'eHeTHuecKuil KOm»,
«Melo3y», MoAeNIu-anIuInKaluY, WUTIOCTPUPYIOIIME 3aKOHBI HACJIEACTBEHHOCTH,
MEePEKPECT XPOMOCOM; XPOMOCOMHBIE aHOMAJIMU YeJIOBEKa U WX (DEHOTUITHYECKHE
MIPOSIBJIICHUS.

JlaGopaTopHbie padOTHI:

JLLP.Ne 1 «M3yuenne pepMEeHTATUBHOM aKTUBHOCTH CIIIOHBD».
JL.P.Ne 2 ««Boinenenue u ounctka JIHK U3 kiietok pacteHuinn

IIpoBepounasi padora no pasgeiny «MoJiekyJsapHas OMOJTOTH».

Pa3pea 2.

Pemenne 3aga4 mo reme «lurosorus» (11 yacos).

Tema 2.1. LluTosiorus Kak HayKa.

[Ipenmer, 3amaum U1 METOIBI COBPEMEHHOM IIUTOJOTHUU. MECTO LUTOJOTUU B
CHUCTEME €CTECTBCHHOHAYYHBIX M OHOJIOrMYeCKUX HayK. Vctopus pa3BUTHUS
OUTOJIOTUSA. TEOpeTHYecKOe W  MPAKTUYECKOE 3HAYEHHE IIUTOJIOTHYECKUX
HCCJIEIOBAaHUM B MEUIIMHE, 3PABOOXPAHCHUH, CEIILCKOM XO35IMCTBE, €€ OXPaHbI
MIPUPOJIBI U APYTUX chepax YeIOBEUCCKOMN AeATSITbHOCTH.

Uctopust otkpeiTue KieTku. Kiertounass teopus. OCHOBHBIE MOJOKEHUS
nepBor KieTouHol Teopun. COBpPEMEHHAsl KJIETOYHAasi TEOpHUsl, €€ OCHOBHBIC
MOJIOKEHUS ¥ 3HAYCHUE I Pa3BUTHS OMOJIOTHH.

Tema 2.2. CTpoeHHE KJIETKH U €€ OPraHOM/IbI.

[Tnazmatuueckass memOpana u oOosiouka kieTku. CTpoeHne MeMOpaHbI
kieToK. [I[poHMKHOBEHME BEIIECTB uepe3 MeMOpaHy KJIETOK. Buubl TpaHcmopta
BEII[ECTB Yepe3 MUTOIIA3MAaTUIECKYI0 MEMOPaHyY KJIETOK (ITACCUBHBIA M aKTUBHBIN
TPAHCIOPT, H3K30IMTO3 U 3HAOUMUTO3). (OCOOEHHOCTH CTpPOEHUs 000J0UeK
MIPOKAPUOTHICCKUX M 3YKAPUOTHICCKUX KIICTOK.

[MuToruiasma W €€ CTPYKTYpHble KOMIOHEHTBl. (OCHOBHOE BEIIECTBO
LUTOIIa3Mbl, €r0 CBOMCTBA U (DYHKIIUH.



SAnpo untepda3Hoi kKIeTkr. XMMHUYECKHI COCTaB U CTPOCHHUE siipa. 3HAUCHUE
aapa B OoOMEHEe BEUIECTB M Iepeadye IeHEeTHYeCKOM HH(popMauuu. SapbIIIKo,
OCOOEHHOCTH CTPOEHUs U (QPYHKIUHU. XPOMOCOMBI, IOCTOSTHCTBO YUCHIA U (HOPMBI,
TOHKO€ cTpoeHue. [lonarue o xapuorune. I'anaouaHbld U JUILUIONIHBIN HAOOPBI
XPOMOCOM.

Anmapar ['onbmku. CTpoeHHE, pACIOIOKEHHE B KIETKAaX JKUBOTHBIX U
pacteHuid, QyHkuuu anmapata [OIpIKW: CHHTE3 MOJMCAXapUAOB U JHUIHUJOB,
HAKOIJIEHUE U CO3PEBAHUE CEKPETOB (OEIJIKH, JIUIHIbI, IOJUCAXAPUBI), TPAHCIOPT
BEIIECTB, POJb B (HOPMHPOBAHUM IJIa3MAaTHUYECKOH MeMOpaHbl M JTHU30COM.
Crtpoenrie u (PyHKITUHN JTU30COM.

Oupomnazmaruueckass cetb (DIIC), ee Tumbl. OCOOEHHOCTH CTPOCHUS
arpanyJsipHOH (TJaaKkoi) u rpanyssipHoit (mepoxoBatoil) DIIC. 3naueHue riaakoin
OIIC B cuHTe3€ NOJHUCAXAPUIIOB W JIMOUAOB, MX HAKOIUICHHMM WM TPAHCIIOPTE.
ZamurtHas ¢ynkuus OIIC (M3onsuus v HEUTpalu3alus BPEIHBIX IS KICTKU
Bemect). @ynkuuu mepoxoBaroit DIIC (ydactue B cuHTe3€ OSIIKOB, B HAKOTUICHUN
OEJIKOBBIX MPOAYKTOB M HX TPAHCIOPTE, CBSI3b C JIPYTMMU OpraHoOUJaMud H
000JI0YKOM KIIETKH).

PuGocombl, ocoOeHHOCTH CTpOE€HHS M pPOJb B OuWOCHHTE3e Oelka.
[TonupubocoMBI.

Bakyonn pacTUTeNbHBIX KJIETOK, MX 3HaueHue, cBsizb ¢ IIIC.

[InacTuapl: JEHWKOIIACTBI, XJIOPOIUIACTBI, XpoMoIacTel. OcoOeHHOCTH,
ctpoerre u ¢pynkuun mwiactun. JHK mmactun. IIponcxoskaeHue XiIoporiacToB.
B3aumHoe npeBpaiieHue miacTu/l.

MuToxoHapun, CTpoeHHE (HAPYKHAs M BHYTPEHHSISI MEMOpPaHbI, KPHUCTHI).
Mutoxonapuaneubie [IHK, PHK, pubocomsl, nx poiab. OyHKIIUA MUTOXOHAPHUH.
['MnoTe3bl 0 MPOUCXOXKIAECHUA MUTOXOHAPHUN. 3HAYEHHWE BO3HUKHOBEHUS KHCIIO-
POIHOIO JABIXaHUS B YBOJIIOLUHY.

Knerounsli neHtp, ero crpoenne M QyHKuuH. OpraHoujbl JBUKCHHS.
Kinerounble BKIIOYEHUSI — HEMOCTOSIHHBIA OPraHouJ KIJIETOK, OCOOCHHOCTH U
byHKUIHU.

Tema 2.3. @oTocuuTes.

OOmeH BelecTB U dHEpruH. [IOHATHE O IJIACTHYECKOM M DHEPreTUYCCKOM
oOMeHe.



®dotocunres. CBeroBas u TeMHOBast (pa3bl POTOCHHTE3A, OCHOBHBIE MTPOLIECCHI,
npoucxoasmue B 3TH ¢a3bl. OCHOBHbIE UTOTM CBETOBOM (ha3bl - cuHTe3 AT,
BblieneHUe  kuciopoaa. dorodochopunupoBanue. CyMMmapHOE ypaBHEHHUE
¢orocuntesa. IlepBuuHble NPOAYKTHl QorocuHTe3a. DOTOCHHTE3 U ypoXKaii
CEIbCKOXO3SIMCTBEHHBIX  KyJubTyp. IlyTm  moBbIIIEHMS  OPOAYKTHBHOCTH
CEJIbCKOXO3SIICTBEHHBIX pacTeHu. K.A. TUMHPS3EB 0 KOCMUYECKOM PO 3€JE€HBIX
pacteHuid. XeMOCHHTE3 M €r0 3HAYCHUE B MPUPOJIE.

Tema 2.4. Jneprernyeckuii 00MeH.

DHepreTnyeckuii OOMEH B KIETKE M €ro OMOJOTMYECKUI CMBICI. OTallbl
HEPreTHYECKOr0 OOMEHa, MPUYPOUEHHOCTh ATHX MPOIECCOB K OIpPEIeICHHBIM
CTPYKTypaMm KJIETKU. 3HaueHne MUTOXOHIpUi 1 AT® B 3HepreTHueckoM oOMeHe.

Tema 2.5. buocunres 0eaka.

buocunte3 OenkoB B KiIE€TKe M ero 3HayeHue. Ponb reHoB B OmocuHTE3€
0enkoB. I'eHeTHUeCKUl KOl U €ro cBoMcTBa. DTanbl OMocuHTe3a Oenka. Peakiuu
MaTpPUYHOIO CUHTE3a. Perynsuusa cuHre3a 0enkoB. I'eH-perynsaTop, reH-omneparop,
CTPYKTYpPHBIE T€HbI, UX B3auMojeicTBue. [IpuHimn oOpaTHOI CBSI3U B PETYJISALINH
(GbyHKUHOHUPOBaHUs reHOB. COBpEMEHHBIE MPEJICTABIICHUS O IPUPOJIE TEHA.

Tema 2.6. Tunol aejieHU KJICTOK.

JKM3HEHHBIA LUK KJIETKH U €ro 3tamnbl. [[oAroToBKa KIETKU K JCTEHUIO —
uHTEepda3za, ee IIEPUOJIbI (MpecUHTETUYECKHUIA, CUHTETHYECKUU,
MOCTCUHTEeTUYECKU).  buosnormdyeckoe  3HaueHue  uHTepdas3pl.  ANONTO3.
MUTOTHYECKUI UK.

Muro3 u ero 3HadyeHue. MHUTO3 - LMUTOJIOTHYECKAs OCHOBAa O€ECHOJIOro
pasMHOkeHUA. Pa3pl MUTO3a, UX XapaKTepUCTHUKA. CTPYKTYpHBIE U3MEHECHUS U
(U3HUOIOTHIECKIE OCOOCHHOCTH OPTraHOMJOB KIETKH BO BPEMS MHUTOTHYECKOTO
neneHus. BepereHo JnenmeHus, CTpoeHHME W (QYHKIMH HUTEH BepeTeHa.
buonornueckoe 3HaueHHUE MUTO3A.

Meiio3 - nuTOIIOrnYecKas OCHOBA IOJIOBOIO pa3MHOXeHus. [lepBoe nenenue
Meno3a, ero (Qasbl, UX XapaKTePUCTHKA. YMEHBIIIEHHWE YHCJIa XPOMOCOM Kak
pe3ynbTaT MepBoro AeyeHus. Bropoe neneHune meios3a, pasbl, MX XapaKTePUCTHUKA.
buonornyeckoe 3HaueHue Meno3a.

Tema 2.7. BecnoJsioe 1 10J10BO€e Pa3MHOKEHHE.

dopMbI 1 CIOCOOBI pa3MHOKEHUS OpraHU3MOB. becronoe pasMHOKeHUe, ero
BUIbI U 3HaUeHuE. [TooBoEe pa3sMHOKEHUE, €T0 BUIBI U 3BOJIIOIIMOHHOE 3HAYEHUE.



OOmiasi xapakTepuCTUKa M OCOOCHHOCTH Pa3MHOXKEHHUS OCHOBHBIX TPy
OpraHu3MoB. Pa3BUTHE MYKCKHX M YKEHCKUX IIOJIOBBIX KJIETOK y *KUBOTHBIX U
paCTECHUH.

Tema 2.8. OHTOreHe3 — HHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

OmnonoTBopeHue U ero Tumbl. OIIOJAOTBOPEHUE W PA3BUTHUE 3apOJbIINIA Y
)KUBOTHBIX. OCHOBHBIE JTalbl  AMOPHOHAJIBHOTO  Pa3BUTUS  YKMBOTHBIX.
BzaumopenicTBre yactel pa3BUBAKOLIETOCS 3apoAbliia. bUOr€eHETUUYECKUIA 3aKOH,
ero coBpeMeHHass wuHTeprperanus. I[loctamOpuoHanbHOe pasBuTHe. BpemHoe
BJIUSIHUE AJIKOTOJI, HUKOTUHA, HAPKOTUKOB, 3arPSI3HEHUS OKPY’KAIOIIEH cpelibl Ha
Pa3BUTHE 3apO/IbIIIA )KUBOTHBIX U YEJIOBEKA.

OOwast XxapakTepUCTUKa U OCOOEHHOCTH Pa3MHOXKEHHSI BUPYCOB, OaKTepHil,
BOJIOPOCIIEH, MOX000pa3HbIX, NarnopOTHUKOOOPA3HBIX, rOJIOCEMEHHBIX,
MOKPBITOCEMEHHBIX, TPUOO0B U JTHIIAHHUKOB. CMeHa (ha3 B )KM3HEHHOM ITUKJIE.

JIeMOHCTpAIUM: CXEMbI DHEPreTHYECKOro oOMeHa 1 (POTOCHHTE3A.
JlaGopaTopHbie padoThbI:
JL.P.Ne 3 «BnusiHue ocMoca Ha TYprOpHOE COCTOSIHUE KIIETOK.

JL.P.Ne 4 «CpaBuenue nudPpy3noHHON CIOCOOHOCTH KIECTOUHOU MEMOpaHbI U
KJIETOYHON 000T0UKI.

JLP.Ne 5 «Ilimazmonus u aeriasMosns B PaCTUTEIBHOU KIIETKE.

JLP.Ne 6 «OrmpenenieHre WHTEHCUBHOCTHU Tpoliecca (GUKCAIMKU YTIACKUCIOTO
ra3a KJIeTKamMH BOJAOPOCIH XJIOPEILIbD.

JI.P. Ne 7 «Bpiaenenue yriaieKuciaoro ra3a v TEIIOThI APOKKEBBIMU KIIETKaMU
py OpOKEHUN»

JLP.Ne 8 «IloBeneHne XpoMOCOM IPU MHUTOTHYECKOM JAECIECHUHM B KIIETKax
pacTEHUI».

JILP.Ne 9 «lloBeneHne XpomMOCOM MpPU MEUOTUYECKOM JIEJICHUH B KIIETKax
PaCTEHHIN».

IIpoBepounasi padora no pasgeny «Luronorus».

Pa3nen 3.
Pemenue 3aga4 no reme «I'eneruka» (15 yacoB).

Tema 3.1. HezaBucumoe Hacjieq0BaHMe NPU3HAKOB.

[Ipenmer, 3agaun 1 MeTOIbI TeHeTUKU. OCHOBHBIC pa3/ieibl TCHETUKH. MecTo
TCHETHKHU CpeIr OMOJIOTMYECKUX HayK. 3HAUCHHE TeHETUKH B pa3paboTke mpobiem



OXpaHbl MNPUPOABI, 3IPABOOXPAHEHUS, MEIULMHBI, CEJIBCKOIO0 XO3SAKCTBA.
IIpakTyeckoe 3HaYeHUE FEHETUKH.

I'. Mennenr — OCHOBONOJIOKHHUK I'€HETUKH. MeToI TeHETHUYECKOro aHaanu3a,
pazpaborannbiii I'. Mennenem. ['eHeTnyeckas cumBosiuka. [IpaBuia 3anucu cxem
CKpEILBaHUS.

HacnenoBanve mnpu MOHOTHOPHUIIHOM CKpEIIMBAaHMMU. JIOMUHAHTHBIE U
penieccuBHbIE pu3HaKku. [1epBrlii 3akoH MeHnens - 3aKkoH eIMHo00pa3ust THOpUIOB
MEepBOro MokojeHus. Bropoil 3akoH MeHaens - 3akoH pacuiemieHus. [IpaBuio
YUCTOThI TameT. L{uronormyeckue OCHOBBI pacIICIUICEHUS MPU MOHOTHOPHUIHOM
ckpenBaHuu. CTaTUCTUYECKUNA XapaKTEp pacUICIUICHHUS.

[TonstTne o reHax u amwiensx. OEHOTUIT W TEHOTUIL. ['OmMo3urora wu
rerTepo3nuroTa. Pacuienienre npy BO3BpaTHOM M aHAJIM3UPYIOIIEM CKPEIIBAHUU.

HacnenoBanne  mpu  nuruOpugHoM  ckpemuBaHuu.  HeszaBucumoe
KOMOMHUPOBAaHUE HE3aBUCUMBIX Map MPU3HAKOB - TPETUM 3akoH MeHaens.
[{uTonorndyeckue OCHOBBI HE3aBUCUMOTO KOMOMHUPOBAHUS 1Tap TPU3HAKOB.

JeMoncTpanum: pernierka [lennera, Onogornyeckuii MaTepua.

Tema 3.2. B3aumoaeicTBre a/IeILHBIX H HEAJJICJIbHBIX T'€HOB.

HacnmemoBanne npu B3aMMOJCHCTBUM AJUICNIBHBIX T'€HOB. /[OMHHHMpOBaHHE.
Henmomnoe = nomMuHUpOBaHHE. KonmomHupoBanue. CBEpXIOMUHUPOBAHUE.
MHOKECTBEHHBIN AJIJIETU3M.

BaumopeiicTBue HeayenbHbIX TeHOB. HOBOOOpa3oBaHust pu CKpEIIMBaHUU.
Oco0EeHHOCTH HACJIeIOBaHUS KOJWYECTBEHHBIX MPU3HAKOB. KOMIUIMMEHTapHOCTS.
Onwucra3. Ilonumepusa.  MHoxkecTBeHHOE — AeiicTBUe  reHoB.  [Ipumepsl
MHOKECTBEHHOTO JEUCTBUS T'e€HOB. BO3MOXKHBIE MEXaHU3MbI OOBSICHEHUS ITOTO
ABJEHUA. | €eHOTUI KaK 1EI0CTHAs UCTOPUYECKH CIIOKHUBILASCS CUCTEMA.

JleMOHCTpalUM: PUCYHKH, WIUTIOCTPUPYIOIINE B3aUMOJACHCTBUE AJJIEIBHBIX U
HEAJUICIIbHBIX T€HOB

® OKpACKa ST0J1 3eMJIIHUKHU ITPU HETIOJIHOM JIOMUHHUPOBAHUH;

® OKpacKa Mexa y HOPOK IIpH IJIEHOTPOITHOM JCHCTBUHU I'€HA;

® OKpACKa BEHYHKA y JIbHA — IPUMEP KOMIUIEMEHTAPHOCTH;

® OKpacKa IJI0/1a Y THIKBBI IIPH SMHUCTATUYECKOM B3aUMOJEHUCTBUHU JIBYX T'€HOB;

® OKpAacKa KOJIOCKOBOW YEIIyH Y OBCA — IPUMEP MOJIMMEPHUH.

Tema 3.3. XpomocoMHasi TeOPUS HACJIEICTBEHHOCTH.

SIBiieHME CLEIIEHHOrO0 HACJIEAOBAaHHUS U OTPAHUYECHHOCTh TPETHETO 3aKOHA
Mennens. 3nauenue pabotr T.I'Moprana u ero IIKOJbl B H3YyUYEHUU SIBJICHUS
CIIeIIEHHOro HacjenoBaHusi. KpoccuHroeep, ero OHOJIOTHYECKOE 3HAYEHUE.
['eneTnueckue kapThl XpoMOCOM. OCHOBHBIE TMOJIOKEHUS XPOMOCOMHOM TEOpUU



HacienctBeHHocTu. Brmaxg mkonsl T.I.Moprana B pa3paboTky XpOMOCOMHOM
TEOPUU HACIIEACTBEHHOCTH.

JleMOHCTpauM:  MOJACIM-ANIUIMKALNY,  WUIIOCTPUPYIOIINE  3aKOHBI
HACJIEICTBEHHOCTH, IEPEKPECT XPOMOCOM; TEHETUYECKUE KAPTHI XPOMOCOM.

Tema 3.4. I'eneTuka noJia.

['enetuka nosa. [lepBuyHbIe 1 BTOPUYHBIE MOJIOBBIE IPU3HAKKA. XPOMOCOMHAS
TEOpHUsl ONpEeIeNIeHUsT moyia. ['OMOTaMeTHBI W TETEPOraMETHBIM IOJ. THIBI
ompenesieHuss mnoja. MexaHu3M NOoAAEpKaHUSA COOTHOLIEHHsS TMojoB 1:1.
HacnenoBanre npu3HakoB, CUEIIEHHBIX C MOJIOM.

JleMOHCTpaMM: CXEMbl CKPEUIMBAHMS HAa TPUMEPE KIACCUYECKOU
reMoQ MK U JaTbTOHU3MA YeJIOBEKa.

JlaGoparopHbie padoThbI:

JLP.Ne 10 «OmnpeneneHue TEHOTUIIA IIJIOJIOBOM MYIIKH JApO30(HIBI  TI0
beHnoTumy».

Tema 3.5. 3aKkoHOMEpPHOCTH H3MEHYUBOCTH.

N3menunBocTh. Knaccudukaiys n3MEeHIYMBOCTH C TIO3UIIMA COBPEMEHHOM Te-
HETHUKHU.

denoTunuueckas (MoauQuKalMmoOHHas U OHTOT€HETUYECKasl) U3MEHUUBOCTD.
Hopwma peakunm u ee 3aBUCUMOCTD OT reHoThNa. CTaTUCTUYECKHE 3aKOHOMEPHOCTH
MO (DUKAIIMOHHONW U3MEHUYMBOCTH; BApUALIMOHHBIN PsiJl U BapyUallMOHHAs KpUBasl.

['eHoTHIIMYECKAs (KOMOMHATHBHAS U MyTAaIlMOHHAS ) ©3MECHYMBOCTD. 3HAUCHUE
KOMOMHATUBHOW HW3MEHYHUBOCTH B OOBSCHCHHHM SBOJIIOIMOHHBIX IPOIECCOB,
CEJICKIIMM OPraHu3MOB. MyTalMOHHAasT U3MEHYMBOCTh, €€ BHUIbL. MyTanuu, ux
npuuuHbl. Knaccudukarus MyTanuii o xapaktepy U3MEHEHHs TeHOTHUIa (TeHHBIE,
XpPOMOCOMHBIC, TE€HOMHBIE, LUTOIIa3mMaTuyeckue). llocnencTBus BIMSHUA
MYTareHOB Ha OpraHu3M. Mephl 3alUThl OKPYXKAIOUIEH CPEIbl OT 3arpsi3HEHUS
MyTareHaMu. 3aKOH TOMOJIOTMYECKUX PSANIOB B HACIEACTBEHHOW W3MEHUYUBOCTH.
H.N. BaBunosa. DkcriepuMeHTaIbHOE OJTYyYEHUE MYTaIIHiA.

Tema 3.6. I'eHeTHKa YejiOBeKA.

I'enetnka 4yenoBeka. UenoBek KaK OOBEKT TI'€HETUYECKMX HCCJIEIOBAHMIA.
MeTob1 U3yueHUsl HacleICTBEHHOCTH YeJI0OBEKa: TeHEeAIOrMYeCKUM, OJIM3HEIIOBbIH,
[IUTOT€HETUYECKUHN, THOPUIU3AIHS COMATUUECKUX KIIETOK.

HacnencrBennble 00Jie3HM, UX PaCHpOCTpaHEHUE B IMOMYJISAIUSIX YEIOBEKA.
Meps! nporiTakTHKK HACIEACTBEHHBIX 3a00JI€BaHUM ueoBeka. BpegHoe BiusiHue
aJIKOTOJIsI, HUKOTHHA M HAPKOTHUYECKUX BEIIECTB HA HACJEICTBEHHOCThH YEJIOBEKA.
Menuko-reHeTH4ECKOE KOHCYJbTUPOBaHWE. KpHUTHKa pacUCTCKUX TEOpUM C
MO3UIMHA COBPEMEHHON MCHETHKH.



JNemoncTpanuu:  tabnuna  «CHUMBOJBI  POJIOCIOBHOW»,  PUCYHKH,
WUTIOCTPUPYIOIIME XPOMOCOMHBIE AHOMAJIMHM YEJOBEKAa U UX (PEHOTHIIHYECKUE
IIPOSIBJICHMSI.

IIpoBepounasi pabora no pasaeny «I eHeTHKA».

3auér nmo kypcy «OcHOBHBbIE BOIPOCHI OnoJiorum» - 1 gac.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NMYHOCTHBIX pE3yJbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IPAXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOOIPE/ENICHNI0, HajJu4yhe MOTHBaUUU K  OOy4YeHHI0  OHOJIOTuH,
L[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTHU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH WU MCTOPUYECKUX TPAAMUIUN Pa3BUTUS OUOJOTHUUYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIMXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUZHEHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeaMeTra «bruonorusy JOCTUTaroTCs B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMM, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHHWS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH TO3WIHMHM JIMYHOCTH, [AaTPUOTU3MA,
YBAXKEHHUSI K 3aKOHY W IIPAaBOMOPSAKY, YEIIOBEKY TPYJa U CTapLIeMy ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TpaJUILIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepauuu, npupoae u
OKpYXKaroUIEn cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
ONBITA U OIBITA JEITEIBHOCTH B MPOLECCE PEeaIv3alli OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEJILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa;ka1aHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOU JIEATEILHOCTH MPHU CO3JaHUU YUSOHBIX
MPOCKTOB, pEIICHUHW Yy4eOHBIX M TO3HABATEIBHBIX 3a/a4, BBIIOJIHEHUHU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTh  ONpPENENsTh COOCTBEHHYIO MO3UIHUI0 IO OTHOUICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;



YMEHUE YYWUTHIBATh B CBOMX JICUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COI[MAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOIIIEHHS K MHEHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTbh K TyMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

c(hOpMHPOBAHHOCTH POCCUNUCKOMN TPAXKTAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBaKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH niepe PoauHoil, ropaoctu
3a CBOM KpaH, CBOIO PoauHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUIO U MaMSATHUKAM IPHUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

ujeitHas yoeKJIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OreuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

OCO3HAHUE IYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyLIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPOKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢usuueckoro BocnuraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJIyYns:

MMOHMMAaHME 1 pealn3aliys 3I0POBOro 1 6€30macHoro oopasa Ku3HH (3I0POBOE
MUTaHKUE, COOJTIOCHNE TUTUEHUYECKUX MPABUII U HOPM, COTAaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHObIXa, peryisipHas (Qusumyeckas akTUBHOCTh), OEpEKHOTO,



OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (hHU3MUECKOMY U
IICUXUYECKOMY 370POBBIO;

IIOHMMAHUE LEHHOCTH MPABUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YIPOXKAIOIIUX 3[0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW W COLMAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TJIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJIHATD TAKYIO JEATEIBHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBeplIaTh OCO3HAHHBIA BBIOOpP Oyayuiedl mnpodeccud U pearnu30BbIBATH
COOCTBEHHbIE KMU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO W C€aMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€TIECO00pa3HOE OTHOUIEHHE K MPUPOJIE KAK UCTOUHUKY JKU3HU
Ha 3emJIe, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIICEHUE YPOBHA JKOJOTMYECKOM KYJBTYpbl: MPUOOPETEHUE OIbITa
IUJAHUPOBAHMSI TIOCTYNIKOB W OLEHKM MX BO3MOJKHBIX IIOCHEACTBANA IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE IJI00AJIBHOTO XapakTepa 3KOJOTHYECKUX MpoOsieM U MyTell ux
peleHns;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOpPETAEMBbIE TPU U3YUEHUU OMOJIOTHH 3HAHUS
M yMEHUS T[pU  pEIIeHHH MpoOJieM, CBS3aHHBIX C  PAlMOHAIBbHBIM
OPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHHE  MpaBU  MOBEIEHUS B IPUPOJE,
HAIIpaBJICHHBIX HA COXPaHEHHWE pAaBHOBECHUsS B DKOCHCTEMAX, OXpaHy BHUIOB,
KOCUCTEM, OHOoCchepbl);

AKTUBHOE HEMPUATUE AEHUCTBUM, TPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpelie, YMEHHE MPOTHO3UPOBATh HEOJATOMPUATHBIE SKOJOTMYECKHUE MOCIEICTBHS
NPEeANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HaJIMYue Pa3BUTOrO DKOJOIMYECKOIO0 MBIIUIEHUS, IKOJIOTHYECKON KYJIBTYPHI,
OmbITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATHCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJILHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTHUUECKOMN NEATEIBHOCTH DKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMSA:

c(OpPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUDE;



COBEpIICHCTBOBAHUE S3BIKOBOM M UYHUTATENbCKOW KYIbTYpbl KaK CpEICTBa
B3aMMOJICHCTBHS MKy JTIOABMH U MMO3HAHUS MUPA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ poilr B
GbopMHpPOBaHUU PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpE KaK O €AMHCTBE MPHUPOJIbI, YellOBEeKa U
o0miecTBa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICHHU MpoOeM
COXPaHEHUs MPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTUS MEAMUIMHBI, CO3/aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pellaTb PEeCcypcHble  MpPOOJIEeMbl  pPa3BUTHS
YeJIOBEYECTBa, MOKUCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIeM U
o0ecriedyeHuss  MepexoJa K  YCTOMUYMBOMY  Pa3BHTHUIO,  PAIMOHATHLHOMY
UCIOJIb30BaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
AKU3HU;

3aWHTEPECOBAHHOCTh B TOJYYCHHUH OWOJOTMYECKHX 3HAHUH B MEIIX
MOBBIIIICHHUSI  OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
IpU U3Y4EHUH OUOJIOTUY;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiu3a |
OOBSICHEHHSI SIBICHUN OKPYXKAIOIIETO MUPAa M MPOUCXOASIINX B HEM M3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aK/IIOUYEHHUS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JaHHBIX C LENbIO MOTYYeHHs TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
peleHus mpoOieM B peabHBIX JKU3HEHHBIX CUTYaIINAX;

OCO3HAaHWE IIEHHOCTH HAy4YHOW MAEATeTbHOCTH, TOTOBHOCTH OCYIIECTBISITH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa3oBaHUI0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAHWWA MO OWOJIOTUW B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTO mnpeamera «buonorus»
BKJIIOYAIOT: 3HAauMMble i  (OPMHPOBAHUS MHUPOBO33PEHUSI O0Yy4YaIOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)XKarolue
LEJIOCTHOCTh HAy4YHOW KapTUHbI MHpa W CHEUU(PUKY METOJOB TIO3HAHUS,
UCITIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, YHEPIUs, SBJICHHE, MPOLECC,
CUCTEMA, Hay4YHbIN (aKT, NPUHLMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccle0BaHne, HabJ0IeHne, U3MEPEHHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbBIE
yueOHble JeHCTBUS (TMO3HABAaTENbHbIE, KOMMYHHKATHUBHBIC, PETYJSTUBHBIE),



obecrieunBaronme GopmupoBanue GyHKIIMOHATHHOW TPAMOTHOCTH U COIHMAIBHON
KOMITETCHIIUM  OOYYaIOIIMXCSA, CIOCOOHOCTh OOYYarOMIMXCA  HMCIOJb30BaTh
OCBOCHHBIC MEKIUCITUTIIMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUSI U YHUBEPCATbHBIC
y4eOHBIC JICHCTBUS B TT0O3HABATEIILHON M COLMAIILHOM MPaKTHKE.

MeTtanpeIMETHBIC PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaagenne YHHUBepPCAJIbLHbIMH y4eOHBIMU MO3HABaTEeJIbHBIMH
NeUCTBUSMMU:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOSATEILHO  (OpMYJIMPOBAaTH W aKTyaJIM3UPOBaTh  IMpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHUM 3HAHWK TPUEMBI JOTHYCCKOTO MBIIIICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIIHU, O00OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIPENCIATh 1N JeATCILHOCTH, 3a7aBas TapaMmMeTpbl W KPUTEPHUH HUX
TOCTIDKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHA ICIISIMU;

HCIIOJIb30BaTh OMOJIOTHYSCKHUE TOHATHUS JUI 0ObSICHEHUS (PAKTOB M SIBJICHUM
YKUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKHE pPAaCCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PAacCMATPHUBACMBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MPUMEHSITH CXEMHO-MO/ICIIbHBIC CPEJICTBA VIS PEICTABICHUS CYIIECTBEHHBIX
CBS3¢ W OTHOIICHUH B U3y4aeMbIX OHMOJOTHMYECKHX OOBEKTaxX, a TaKxke
MPOTUBOPEYHMI PA3HOTO pOJa, BBIABICHHBIX B Pa3IUYHBIX HHPOPMAITMOHHBIX
HCTOYHMKAX;

pa3pabaTeiBaTh IJIaH PEIICHHUS MPOOJEMBbI ¢ YUETOM aHaIM3a MMCEIOIIUXCS
MaTepHUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIICACTBUIN ACATEIHHOCTH,

KOOPJIMHHUPOBATH ¥ BBITIOHITEH pa0OTY B YCIOBHUSAX PEabHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.

2) 6a30BbIE MCCJIEI0BATEIbCKHE IeHCTBHS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIIEOBATEIIBCKON U MTPOCKTHOM JESITCIIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOyieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY TOMCKY METO/IOB PEIICHUS IPAKTUICCKUX 3aa4, TPUMEHEHUIO
Pa3JIMYHBIX METOIOB MO3HAHHMS;

WCITOJIB30BaTh PA3IMYHBIC BHUILI JACSATCIBHOCTH 110 IOJYyYEHHUIO HOBOTO
3HAHMS, €T0 WHTEPIpPETAlHH, NPEeoOpa3oBaHUI0O M TIPUMEHCHHIO B Y4YEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUU YI€OHBIX U COIUATBHBIX TIPOEKTOB;



(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOPMYyJIHUpPOBATh COOCTBEHHBIE 3aJauyd B 00pa3oBaTeIbHOU
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4auy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJE pEUICHUS 3a7aud  pPe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISITh LEJICHANPABICHHBI MMOUCK IEPEHOCa CPEACTB U CHOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAaHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYI O00JacTu
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiararb OpUTrMHAJIbHbIE MOIXOJbl U pPEUICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MH(pOpMALMH (TEKCTE y4eOHOTro
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax [aHHBIX, B VHTepHeTe), aHaIM3UpOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTUBOPEUUBOCTb;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
otbope Ouosorndeckoi MHMOpMaUK, HEOOXOAUMOM JIJIsi BHIMOJHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBAThH KYJbTYpPYy AaKTUBHOTO MCIIOJIb30BAaHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
ounonornyeckor nHpopManuu (cxemsl, rpadvKu, JUaArpaMMBbl, TAOIHIIbI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
Ovonornyeckod HMHPOpMaLMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTHUYeCKUe 3HAaKM U CUMBOJIbI, (hOopMyIbl, aOOpeBHATYypy, HOMEHKIATYpY,
UCIIONb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISAHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3allUThl  MH)OpManuwy,
MH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€HiCTBUSIMM:



1) obmenme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JHUCKYCCHUHU MO CYIIECTBY OOCYKIaeMoil Tembl (yMEHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS IMpeasiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COTIACOBAHHOCTH MO3UIUN APYIUX YYaCTHHUKOB
JIMaJIora WIH JUCKYCCHH);

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, IMOHWMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaluH,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aMMOJICHCTBUS, TTOHUMATh
HaAMEpPEHUS IPYTUX JIOJEH, NPOSBIISTh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasl IesiTeJIbHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIECTBA KOMAHAHOW U WHIUBUIYATHHOU
paboTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN Y4eOHOM 3a1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 UjieHa KOJIJIEKTUBA;

NPUHUMATh  II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHHUPOBATh JICUCTBUA II0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJ[a M KAXJOTO YYaCTHUKA KOMaH bl B OOIIINIA
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKTHI, OLEHHBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCATbHBIMH PEryJISSTUBHBIMU AeHCTBUSIMH:

1) camoopraHu3anusi:

WCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHWS JUIsl BBISBICHHUS TPOOJIEM W UX
pelIeHusl B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BHIOMpaTh Ha OCHOBE OHWOJIOTHYECKUX 3HAHUW IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBUSX M MOCTYIKAaX MO OTHOLICHHUIO K JKUBOU MPHUPOJE,
CBOEMY 3JI0POBBIO U 3/IOPOBBIO OKPYKAIOIIHX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIbHYIO JEATEIIbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHOU
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;



CaMOCTOSATEIILHO COCTABJISITH TIJIaH PEMICHHSI TPOOIEMBI C YIETOM UMEIOIITIXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHH;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMUIINH B
pa3HbIX 00JACTSIX 3HAHWM, TMOCTOSHHO TMOBBINIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OILIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTHh KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIAJCTh HABBIKAMHM  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JCHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBAHUM, MCIOJIb30BAaTh MPUEMBI pePIICKCUM ISl OLIEHKU CHUTYalluu, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBAaTh PUCKU U CBOCBPEMEHHO IPUHUMATH PELICHUS II0 HX
CHIKECHUIO;

[PUHUMATh MOTHMBBI M apryMEHTBl APYTHX MpPU aHAINU3E PE3yJIbTAaTOB
JESITEbHOCTH;

3) npuHsTHE CeOs ¥ APYTUX:

MPUHUMATH Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMAaTh MOTHBBI M apryMEHTbl APYTMX NPU aHaIU3€ pe3yJbTaToB
JIESITETbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MTO3UIIUU JPYTOTO YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHUs mporpammbel COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 11 yueOHoro npeamera «buoaorus»
Hay4YHbI€ 3HAHUSA, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUJbI JACSITENBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3jMYHBIX YUYEOHBIX CHUTYallMsX, & TAKXKE B pealbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yabTaThl MPEICTaBICHbI M0 TOJaM 00yUYeHHUsI.

[TpenMeTHbIe pe3yiabTaThl OCBOeHHs yueOHOro mpenmera «buonorus» B 10
KJIacCe JOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIKM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-



HAay4YHOM KapTHHbBl MHpPa M HAyYHOI'O MHMPOBO33PEHHUS, O BKJIAJE POCCHICKUX U
3apyOeKHBIX Yy4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHON
TPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPbIBATh COJEpkKAHUE OWOJOTMYECKUX TEPMUHOB U TOHSITHUM:
YKU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAILEHUE SHEPTUH ),
romMeocTtas (caMoperyisinus), YpOBHEBas OpraHu3alus SKUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHASI, IIEHTpaJibHas JOrMa MOJIEKYJsIpHOM Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKCHUS KyIbTYpHBIX pacTteHuid H. M. BaBunosa), onpenensts rpaHullbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIeHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB M SBJICHUI, OpraHu3alus U MPOBEACHHE
OMOJOTMYECKOT 0 SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIABICHHE 3aBUCUMOCTH
MEXIY HWCCIEAYEMbIMU BEIMYMHAMH, OOBSICHEHUE IOJYYEHHBIX pE3YyJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTHH, TEOPUNA U 3aKOHOB, YMEHHE JI€JIATh BHIBObI
Ha OCHOBAHHH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBIIENATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUs] SHEPTUU B KIIETKe, (DOTOCHMHTE3A,
IUTACTUYECKOT0 M JHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Melo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, WHIAUBHUIYAJIbHOIO PpPa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKPYXAaIOLIUX JOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpefe, MOHUMaHUE HEOOXOIMMOCTH MCIOJb30BAHUS JTOCTUKEHUIN
COBPEMEHHOU ounonoruu 17} OMOTEXHOJIOTHI U1l PalMOHAJIBHOTO
MPUPOJIONIOIb30BAHUS;

YMEHHE pellaTh »BJEMEHTapHble T'E€HETUYECKUE 3a/laud Ha MOHO- U
TUTHOpPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHue, COCTaBIATh CXEMbI
MOHOTMOPHUIHOTO CKpEIIMBaHUs JUIsl MpelcKa3aHusl HaclelOBaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHUE BBIMOJHATh JTA0OPATOPHBIE W TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHEM;

YMEHHUE KPUTHUYECKU OIIEHWBaTh M HHTEPIPETUPOBATH HHQPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIIOYAIONIIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(POPMAIINH, HAYIHO-TIOMYJISIPHBIC



MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIEAOBaHWN B OWOJIOTHH,
MeUITMHE, OMOTEXHOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IMCHMEHHBIC M YCTHBIE COOOIICHUS,
0000111ast GMOJIOTHYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OMOJOTHH.

[IpeameTHBIC pe3yabTaThl OCBOSHUS ydeOHOTO mpeamera «buomorus» B 11
KJIacce JIOJKHBI OTPaXaTh:

c(hOpMHPOBAHHOCThH 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHBI MHpPa M HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAITBHON
TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

yYMEHHUE PACKPHIBATH COACPKaHUE OMOJIOTUYECKUX TEPMUHOB U MIOHATUM: BUI,
NOMyJSAKA, TeHOGOH, DBOJIONMS, ABWXKYIIUE CHUIBI ((PaKTOpbl) HBOJIOIUH,
MPUCIIOCOOJICHHOCTh OPTraHU3MOB, BUJ000pa30BaHUE, JKOJOTMYECKHE (HaKTOPHI,
DKOCHUCTEMA, MPOJYIEHTbI, KOHCYMEHTBI, PEAYLEHTbl, 1ENU MUTAHUS,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;

yMEHUE Hu3JIaratb OWOJOTHYECKHE TeOopuu (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONWHK), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxoactsa K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBieHUN U
nyteit somonuu A. H. CeepiioBa, yueHusi o ouochepe B. 1. Bepuanckoro),
ONPENENATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHKS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHWI, OpPraHU3alMs U MNPOBEICHUE
OMOJIOTMYECKOT0 AKCIIEPUMEHTA, BBIJBUYKEHHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTH
MEXJy HCCIEAYyeMbIMU BEJIMYMHAMH, OOBSCHEHUE TOJTYYEHHBIX PE3YJbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSTHH, TEOPU U 3aKOHOB, YMEHHE JI€NIaTh BBHIBOJIbI
Ha OCHOBAHMH MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIICNATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OUOJOTHUUYECKUX
OOBEKTOB: BHJIOB, TOMYJSAIUN, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIIEHO30B M DKOCHUCTEM, OCOOCHHOCTHM IIPOIIECCOB: HACIEICTBEHHOMN
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000PA30BaHMS, MPHCIOCOOIESHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, TEPEHOCca
BEIIECTB W TIOTOKAa HHEPIMM B HKOCHUCTEMAaX, AHTPOIIOIC€HHBIX HM3MEHCHUU B
HPKOCHUCTEMax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB W OHOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eJIbI0 obOecredeHrss O€30MacHOCTH CBOETO 3J0POBbS M 3/I0POBBS
OKPY>KAIOIIUX JIFOJIeH, COOJIIOICHUSI HOPM I'PaMOTHOT'O TIOBEJICHUS B OKPYXKarOIIeH



OPUPOJHON cpene, MOHUMAHHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIs1 PALIMOHAJIBHOTO PHUPOI0IIOIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTAapHbIEe OMOJOTHMYECKHE 3a/1aud, COCTABISATH CXEMBbI
NepeHoca BeIIeCTB U SHEPTUU B dIKOCUCTEMaX (1IeMU MUTaHUS);

YMEHUE BBIMOJIHATh JITA0OpATOPHBIE M TPaKTUYECKUE padOThl, COOIIOATH
npaBuiia pu padoTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  TrJ00adbHbIE  SKOJOTUYECKUE  IPOOIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHUE CO3[1aBaThb COOCTBEHHbBIE IHMCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011asi OMOJIOTHYECKYI0 UH(DOPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIOJIb30BaTh NOHATUMHBIN anmnapar OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanmeHnoBanue Kon- B ToMm uncre
/I PasaciaoB v TEM BO | [IpakTuueckue dopmbl pabOTHI
JacoB 3aHATus
1 | Beenenue. 1 - JluarsocTuka,
TECTUPOBAHUE.
2 | Pemenne 3amad mo 6 3) [IpakTHKyM MO pPEHICHHIO
Teme «MoneKysapHas 3a7ad4.
OMOJIOT S
IIpoBepka 3HaHUM, yMEHUN
M HaBBIKOB MOJIYYEHHBIX
Npd  WU3YYCHUU  TEMBbI
«Pemenue 3a71a4 11(0)
MOJIEKYJISIPHON OMOJIOTUM.
3 | Pemenue 3aga4 mo 11 9 [IpakTUKyM MO PENICHUIO
teme «llutosorus» 3a]1a4.
IIpoBepka 3HaHUM, YMEHUN
M HaBBIKOB MOJIYYEHHBIX
Mpd  HU3YYCHUHU  TEMBbI
«Pemenne 3aJ1a4 1o
LIUTOJIOTUI.
4 | Pemenwue 3a7a4 1o 15 13 [IpakTUKyM MO PEHICHUIO
Teme «I'eHeTuka» 3ajad4.
IIpoBepka 3HaHUM, YMEHUU
M HAaBBIKOB TMOJYyYEHHBIX
Npd  WU3YYCHUU  TEMBbI
«Pemenne 3aja4 1o
TEHETUKEY.
5 | 3auér no kypcy 1 = IIpoBepka 3HaHUN, yMEHUN

«Pemenune 3agay no
001IIel OMOIOTHI)

U HaBBIKOB, ITOJIYYCHHBIX
npu U3yYCHUHU
DJIEKTUBHOTO Kypca
«Perrenne 3amay mo ooOmen
OHOJIOTHI




Tembl pepepaToB:

e [ eHETHKA: UCTOPHUS U COBPEMEHHOCTb.

e MeToasl N3y4eHUs HACIEACTBEHHOCTH YEJIOBEKA.
e ['eHeTHUECKas MEIUIIMHA: 1IAry B Oyy1iee.

e Uem onacHbI OJIN3KOPO/ICTBEHHBIE OpaKku?

L I/ISY‘-ICHI/IG " IIPOTHO3HUPOBAHUC HACJICAOBAHUA KOHKPCTHOI'O IIPU3HAKA B CBOCH
CCMBC.

e /I3yueHune nposBIeHUSA IPU3HAKOB Y JOMAIIHUX TUTOMIIEB.



IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema 3aHATHA Kou-Bo Jlara [Tpumeuanus
YacoOB | MPOBEICHU
S
wiaH | dax
T
1 | Brenenue. 1 07.09
Pasnen 1. Pemienue 3agau no teme «MoJiekyasipHasi OuoJiorus» (6
4acoB)
2 | XuMHUYECKUN COCTaB KIIECTKH. 1 14.09
Heoprannueckue BeiiecTna.
3 | Xumuyeckuii cocTaB KIETKH. 1 21.09
YrineBoabl. JINuael.
4 | Xumuueckuii coctaB KieTku. benku. 1 28.09
5 | Xumudeckuii coCcTaB KIETKH. 1 05.10
HyknenHoBbIC KUCTOTHI.
6 | HykmewHoBbie KHCIOTHL. ATO. 1 12.10
7 | KonTtponsHas paboTa no pasaeny: 1 19.10

«MonekynsipHasi OMOTOTHUSD.

Paznen 2. Pemenue 3a1a4 no reme «Ilurosorus» (11 yacos)

8 | LHuronorus kak Hayka. Kinerounas 1 26.10
TEOpHS.
9 | CtpoeHne KJICTKH U €€ OPTaHOUIBI. 1 09.11
10 | ®otocuHTE3. 1 16.11
11 | DHepreTudyeckuii OOMEH. 1 23.11
12 | buocuHnre3 Oenka. 1 30.11
13 | buocunre3 Oenka. 1 07.12
14 | Tumsl geneHus KIETOK. 1 14.12
15 | becnonoe u oJI0BOE pa3MHOKEHHE. 1 21.12
16 | IlomoBoe pasmHokeHHE. Metio3. 1 28.12
17 | UnauBuyanbHOE pa3BUTHE 1 11.01
OpPTaHU3MOB.
18 | KonTposbHas pabota 1o pa3aeny 1 18.01

«duTromorusy.

Pa3nea 3. Penrenue 3aaa4 o reme «I'ene

THKAa» (15 yacoB)

19 | HezaBucumoe HacienoBaHuEe MMPU3HAKOB. 1 25.01

20 | Pemenne reHeTHYECKUX 3a7a4 HA 1 01.02
MOHOTHOPHIHOE CKpPENTUBaHNUE.

21 | Pemrenne reHeTHYECKUX 3a74a4 Ha 1 08.02




JTUTHOPHUTHOE CKPEIIMBAHUE.

22 | Pemenne reHeTHYECKNUX 3a0a4 Ha 1 15.02
aHAJIM3UPYIOIIIEee CKPCIUBAHHE.

23 | B3aumoeiicTBHE I'€HOB. 1 22.02

24 | Pemenne reHeTMYECKUX 3aa4 Ha 1 29.02
HETOJIHOE JOMHUHHUPOBAHUE.

25 | Onpenenenue Tpymi KPOBU YeJIOBEKa — 1 07.03
IpUMEp KOJOMHHHPOBAHMS aJUICIIbHBIX
TEHOB.

26 | Pemenne KoMOMHUPOBAHHBIX 3a]1a4. 1 14.03

27 | XpoMocoMHasi TEOPHs 1 21.03
HACJIEICTBEHHOCTH.

28 | Perrenne reHETHYECKUX 3a1a4 Ha 1 04.04
CIIETUICHHOE HACJICAOBAHUE MPU3HAKOB.

29 | I'enernka mo:ma. 1 11.04

30 | CocraBieHue poI0CIOBHOM. 1 18.04

31 | 3akoHOMEPHOCTH U3MEHYUBOCTH. 1 25.04

32 | I'enernka yejgoBeKa. 1 02.05

33 | KonTponpHas paboTa mo pasaeny 1 16.05
«['eneTuxay.

34 | 3auét no kypcy «Pemenue 3amay no 1 23.05

00111e1i OMOIOTUIY.

HUtoro: 34 yaca




