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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHM C OOIIECTBEHHBIMU, TEXHHUUYECKUMHU U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueii, 3TUKOH, ICTETUKONM W mpaBoMm. Ponb Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CrucreMa OMOJIOrHYecKUX HayK.

MeTopl TO3HAHMS KUBOM PpUPObI (HAOII0eHIE, SIKCIIEPUMEHT, OITUCaHUEe, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsE 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konbuos, x. Yorcon u @. Kpuk.

Tabmuie! U cxeMbl: «MeTo/ bl TO3HAHUS KUBOW TPUPOIBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

[Tpaktueckass pabora Ne 1. «lcnonbp3oBaHWE pa3iIMYHBIX METOAOB IPU H3YYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl H UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHus Owosoruu. OTINYHMe >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPO/IBI.

CpoiicTBa OumocucteM M HX pa3HooOpa3ue. YPOBHU OpraHu3alud OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOUHBIM,  TKAHEBBIH, OPraHU3MEHHBIH,  MOMYIALUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hEPHBIA.

JdemoHcTpaumMu:

Tabmuel u cxembl: «OCHOBHBIE TPH3HAKU KU3HW», «YPOBHU OpPTaHHU3AIUU >KUBOU
IPUPOJIBI».

O6opynoBanue: moaens Mosiekyibl JJTHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KJIETKM.  XUMHUYECKHE  DBJEMEHThl:  MaKpOAJIEMEHTHI,
MHUKpO3JIeMEHTHL. BoJia 1 MUHEpallbHbIE BEILIECTBA.

OyHKIUM BOJBI M MHUHEPAIbHBIX BeEIIECTB B KieTke. [logaepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHre 0€TKOB. AMUHOKUCIOTHI — MOHOMEPHI OenkoB. HezameHnmbie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYJIbI (TIEpBUYHAS, BTOPHYHAs, TPETUYHAs] M UYETBEPTUYHAS CTPYKTypa). XUMHYECKHE
cBoMcTBa 0enKoB. buonornyeckue GpyHKIM OEIKOB.

®epMeHThl — Ouonornyeckue karanm3aTopbl. CTpoeHHe (epMeHTa: aKTHBHBIA LIEHTD,
cyoctpatHas cnenuduuHocth. Kodepmentsl. Butamuupl. Orianuus  ¢GEpMEHTOB  OT
HEOPTraHWYECKHUX KaTaJIn3aTOPOB.

YrneBoapl: MOHOCaxapuabl (TJIFOKO3a, prd03a U J1e30KCuprd03a), Aucaxapuasl (caxaposa,
JIaKTO3a) W TMOJMCaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNio3a). buomornyeckue QyHKIMN
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Gocdonunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue Gpynkuu aunuaoB. CpaBHEHHE YIJIEBOIOB, OCITKOB M JUIHUIOB KaK
HMCTOYHHUKOB YHEPTUU.



Hyxneunnoseie kucinotel: JIHK u PHK. Hykneotuibl — MOHOMEPBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenue u ¢ynxmun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[uronoruss — Hayka o kierke. Kiierounass Tteopus — npuMep B3aUMOJCHCTBUS UACH U
¢dakTOB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3yYCHHUSI KIETKH.

Knerka kak menoctHas sxuBasi cucrema. OOme Mpu3HaKy KJIETOK: 3aMKHYTasi HapyKHast
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunel KIETOK: JyKapuoTHyeckas U mpokapuotuueckas. OCOOEHHOCTH CTPOEHUs
MIPOKApPUOTUUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapUOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhl KIETOK — KJICTOYHASs CTCHKA, INIMKOKAIWKC, WX (YHKITHH.
[InasmaTtuueckas MemOpaHa, e€ cBoicTBa M (¢yHkuuu. lluTomnmazmMa u e€ OpraHOU[IBL
OnnomeMOpannbie opranouzs! kinetku: JIIC, anmapat ['onpmaku, mu3zocoMmsl. [lonyaBToHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJPHUH, IUIacTUibl. [IpoucxoxaeHne MHUTOXOHAPUN W TUIACTH/L.
Buast mnactua. HememOpanHbie opraHOUIbI KJIETKH: pUOOCOMBI, KJIETOYHBIN IIEHTP, LICHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMY OPraHOMIOB KIETKU. BritoueHusl.

SAnpo — perynsaTopHslif eHTp KiaeTku. CTpoeHue aapa: saepHas o0oJ0uKa, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIBann, M. llneitnen, P. Bupxos, k. Yorcon, O.
Kpuk, M. Yunkusnc, P. ®pankinun, K. M. bap.

[uarpammbl:  «PacnpenesieHMe XMMHYECKHX JJIEMEHTOB B  HEXUBOW MPUPOJIEY,
«PacnpeneneHrne XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJEN.

Tabmumel u cxembl: «llepuonnyeckas TabmWIla XUMHYECKHX SJIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJZIbI», «bruocunTe3 6enkay, «CTpoeHne MoJieKyibl Oenkay, «CtpoeHue GpepMeHTay,
«Hyxneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®», «CTtpoeHne 3ykapruoTHYECKON
KieTkn», «CTpoeHue KUBOTHOM KIeTKW», «CTpOEHHE pPACTUTENbHOW KIEeTKnW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTPOCHHE s1/ipa KIETKH», «Y TIeBOAb», «JIMnuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJOBaHWE MJisi TPOBEICHUS HAOIIOJCHUH,
WU3MEPEHHM, IKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTENIbHBIX, KUBOTHBIX M OaKTEpHAIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopnast pabora Ne 1. «/3ydeHue KaTaTUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha
IpUMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHass pabora Ne 2. «M3yueHWe CTpOCHHS KJIETOK PACTCHUMU, KHUBOTHBIX U
OakTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. /KuzHeneATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. ACCUMWISAIUS (IJIACTUYECKUM OOMeH) U
JTUCCUMUIIALINSA (PHEpreTHUecKuii 00OMeH) — IBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Pornb
3aKOHOB COXPAHEHHUSI BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tumner oOMmena BemiecTB: aBTOTPOodHBIN U reTepoTpodHbi. Pons pepmeHToB B 00MeHE
BEIIECTB U MPEBPAIICHUHN YHEPTHUHU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3el ¢dotocuHTe3a. Peakmu (oTocuHTE3A.
OddextuBHOCTh PoTOCHHTE3a. 3HAUeHUE (OTOCUHTE3a AJIs KU3HU Ha 3eMie. BriusHue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX pacTEHUI.



XeMocuHTe3. XEMOCHHTE3UPYIOIe OakTepuu. 3HAUCHHE XEMOCHHTE3a /I KU3HHU Ha
3emie.

Ouepreruyecknii oOMeH B KieTke. PacmieruieHne  BEIIECTB,  BBICICHHE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTalbl YHEpreTuyeckoro oomena. I nukonus. bpoxxenue u
ero Buabl. Kucmopognoe okucieHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuuHoro cuHrte3a. I'enermueckas wunpopmamus u JHK. Peammzauwms
reHeTH4YecKol mHpopManuu B KiIEeTKe. | eHeTHUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpHUIILIHS —
MatpuuHblii cuHte3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcaanuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocunTe3e Oenka.

Hexnerounsie ¢opmbl ku3Hu — Bupychl. Mcropust otkpeitus Bupyco (. W.
NBanoBckuii). OCOOEHHOCTH CTPOSHHUS M KU3HEHHOTO ITMKIIa BUPYcoB. bakrepuodaru. bonesnu
pacTeHui, )KUBOTHBIX U YEJIOBEKa, BhI3bIBAEMbIe BUpYycaMu. Bupyc uMmMyHOAepUIINTAa YeTOBEKA

(BUY) - Bo30oymutens CIIMJla. OOpaTHas TpaHCKpPHUIIMS, peBEpTa3a H HWHTErpasa.
[TpodunakTrka pacnpocTpaHSHHS BUPYCHBIX 3a00JICBAHHIA.
JdeMoHcTpanum:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer  w cxembl:  «Tumel  muTanus», «Metabomm3m»,  «MUTOXOHAPHUSY,
«QHepreTuueckuit oomen», «Xmopormiact», «Dorocuntes», «Ctpoenue JHK», «Crpoenue u
dbyHkmoHupoBanue reHa», «Cunre3 Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xku3HeHHbIH 1uKa Bupyca CIIWJ{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

O6opynoBanue: moaenu-anmukauu «Yasoenue [IHK u tpanckpunims», «buocunres
Oenka», «CTpoeHue KIeTKn», Moenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHAMBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii 1k, wiM KU3HEHHBIM WK kieTku. MHTepdaza m mwmros. Ilponeccsl,
nporekaromue B uHTepdasze. Permnmukanusa — peakuus marpuuHoro cunteza JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUI. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{uTonoruueckre OCHOBBI Pa3MHOXKEHHS W MHIUBUIYaTbHOTO PAa3BUTHS
OpTaHU3MOB.

Henenne wimetkn — muto3. Cramuu mwurtosa. llporecchl, mpoucxXonsiiue Ha pa3HBIX
CTaAUsAX MUTO3a. Buonornyeckuii CMbICII MUTO3A.

[Tporpammupyemasi TuOesb KIETKH — aromnTo3.

®opMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecrosoe | TojoBoe. Buasl  6ecmnonoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, MOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE s
CEJIeKLIUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECITOIOTO.

Meiio3. Cragum meito3a. Ilpoueccel, nmpoucxoasdimue Ha craausx menosa. [loBenenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMpica ¥ 3HaU€HUE MeH03a.

["amerorenes — mporecc 00pa30BaHUS MOJOBBIX KIETOK Y KUBOTHBIX. [10/IOBBIE kKene3bl:
CeMEHHUKHU U suyHuKH. OOpa3oBaHHWE W pPa3BUTHE TOJIOBBIX KJIETOK — TaMeT (CrepMaTO30u,
SUIEKIIETKa) — clepMaToreHe3 W oBoreHe3. (OCOOEHHOCTHM CTPOCHHS SUIEKIETOK |
crepmaTo3onaoB. Omnoaorsopenue. Ilaprenorenes.

NuauBuayanbHoe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KHBOTHBIX: JIpOOJIEHHE, TacTpyssaius,



opraHoreses. IloctamMOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHAIBHOIO Pa3BUTHSA: IPIMOE,
HenpsiMoe (TMYMHOYHOE). BriusiHMe cpenpl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pazButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUSA: CTPOCHUE CEMEHM, CTalnun
pa3BUTHSL.

JdemoHcTpaumuu:

Tabmuubl u cxembl: «POpPMBI pa3MHOKEHHS OPTaHU3MOBY, «/[BOIHOE OMIIONOTBOpEHUE Y
LIBETKOBBIX pPAacTeHui», «BereraTMBHOE pPa3sMHOKEHUE pacTeHMI», «JleleHue KIeTKH
Oaxrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpoMOcOMbl», «KileTOYHbI LUK,
«Penmukanus IHK», «Muto3», «Meinos», «lIpsamoe u Henpsmoe pasBuTHE», «l'ameToreHes y
MJIEKONUTAIOIIUX U YeNI0BeKa», «OCHOBHBIE CTaJUU OHTOTEHE3A».

OO6opynoBaHue: MHUKpPOCKOI, MHKporpenaparbl «CrnepMaTo30uAbl MIIEKOIHUTAIOLIETO»,
«litnexnerka Miekonurawoero», «KapuoknHe3 B KIE€TKax KOpellKa JyKa», MarHUTHas
MoJenb-ammInKanys «/lenenue kierkny, moaens JJHK, Mogens meradazHoil XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

JlaGopatopHas pabota Ne 3. «HabnroneHne MuTO3a B KJIETKaX KOHUMKA KOpELIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopnast pabora Ne 4. «/3ydyeHuwe CTpPOEHHsI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHMBOCTH OPraHU3MOB.

IIpenmer u 3agaunm reHetuku. Mcropuss pasBuTus reHeTuku. Ponb nurtonoruu u
AMOpHUOJIOTUN B CTAHOBJICHUU F€HETUKU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
FeHETUKU. MeTobl TeHETUKH (TMOPHUI0JIOTUYECKUM, LUTOT€HETUUYECKUM, MOJIEKYJIIpHO-
reHeTuueckuii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKasi CUMBOJIMKA, UCTIOb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJEIOBaHUS  NPU3HAKOB, ycTaHOBiIEeHHble [. MeHnnenem.
MonoruOpuaHoe CKpenBanue. 3aKoH eIuH000pa3us THOPUIOB MepBOro nokosieHus. [Ipasuio
JOMMHHUPOBAaHMsI. 3aKOH pAcIIEIUICHHs Mpu3HakoB. ['mmore3a yucroTel raMer. llomHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe ckpemMBaHME. 3aKOH  HE3aBUCHMOrO  HACJEIOBaHUS  MPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHMOPHAHOTO CKpEIIMBaHMS. AHAIU3MPYIOLEe CKpEIIUBAHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHU ISl ONPE/IETICHUs] TEHOTHUIIA OCOOH.

CueruleHHoe HacienoBaHue npusHakoB. PabGora T. Moprana mno cLeIUIEHHOMY
HacJe10BaHNIO T'eHOB. HapylieHue clueruieHns TeHOB B pe3yibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHasI TEOPHUS HACIEACTBEHHOCTH. [ eHeTHYeCKNEe KapThI.

I'eneruka nona. XpoMOCOMHOE OIPENEIEHUE 10Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbE OpraHu3Mbl. HacimenoBaHue NpPHU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

N3meHunBOCTh. BHibl ”3MEHUMBOCTHU: HEHACIIEICTBEHHAs U HacleAcTBeHHast. Poib cpesbl
B HEHACJIEJICTBEHHOW HW3MEHUMBOCTU. XapaKTePUCTUKAa MOIU(PHUKAIMOHHON HW3MEHYHUBOCTH.
Bapuanmonsslil psn v BapuanuonHas kpusas. Hopma peakiuu npusnaka. KonnuecTBeHHbIE U
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHONW H3MEHYMBOCTH.

HacnencTBenHas, Wiy reHoTUnuyeckas, "3MeH4YMBocTh. KoMOMHATHBHAST N3MEHYHBOCTb.
Meiio3 u mOJNIOBOM mpolecc — OCHOBAa KOMOMHATUBHONW HW3MEHYMBOCTU. MyTalMOHHAs
u3MeH4nBOCTh. Kiaccu¢ukaiuss MyTaluii: TeHHblE, XpPOMOCOMHBIE, T€HOMHble. YacToTa



MPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
n3menunBocty H. . BaBumnosa.

BuesinepHast HacI€1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
reHealornYeckuii, OJIM3HELOBbIN, IUTOTCHETUYECKUH, OMOXUMHUYECKHM, MOJIEKYISIpHO-
reHeTnyeckuil. COBpEMEHHOE OIIpPE/eJICHUE TEHOTHUIA: IIOJHOTEHOMHOE CEKBEHHPOBAHHUE,
FeHOTUIHUpPOBaHKUE, B TOM uyucie ¢ nomoiubto [II[P-ananuza. HacnencrBennsie 3aboseBaHus
YyelloBeKa: TreHHble Oosie3HH, OO0JIe3HM C  HAcleACTBEHHOW IPeapacrnooKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIMIBL 370POBOTO 00pa3a KU3HH, JUATHOCTHKH, MPO(UIAKTUKH U JICUCHHUS TeHETUYECKUX
Oone3Hell. MeauKO-TeHETUUECKOE KOHCYJIbTUPOBAHME. 3HAUEHHWE MEIULMHCKONM TE€HETUKHU B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUI YeI0OBeKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabmuipl u cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHHE M €r0 HUTOTCHETHUYECKas OCHOBAY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durnbpunnoe ckpemmBanuey», «LluTonmormueckue OCHOBBI JUTHOPHUIHOTO CKpEIIMBAHUS,
«Mero3y, «B3anmMoneicTBie alIeNIbHBIX T'€HOBY, «[ €HeTH4YeCKHe KapThl PACTEHHM, )KUBOTHBIX
n 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTHU HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumasl wu3MeHunBocTH», «MoaudukannoHHas
U3MeHYuBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTallMoHHas
MU3MEHYUBOCTbY.

Ob6opynoBaHue: MoAeTU-aNMIUIMKaIuu «MoHoruOpuaHOe CcKpemuBanue», «HemnomaHoe
JOMUHUpOBaHuEe», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHKpPOCKOI U
MuKpornpenapar «J/{po3oduna» (Hopma, myrauuu (Gopmbl KpbUIbEB U OKpPAcKu Telsa), repdapuid
«I"opox moceBHOW».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopatopHast pabota Ne 5. «/3yueHue pe3ysibTaTOB MOHOTMOPUIHOTO U AUTHOPUIHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIPENapaTax.

JlabopaTtopHnast pabota Ne 6. «3yueHue MoaupuKaMOHHON M3MEHUYUBOCTH, TTOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

JlaboparopHas pabota Ne 7. «AnHamu3 wmyrtamuii y Jpo3oduibl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpaxTrueckas padota Ne 2. «CoctaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHM.

Cenexuus Kak HayKa U Ipouecc. 3apoKICHUE CelNeKIUu U goMecTukanus. Yuenue H. U.
BaBunoBa 0 wLEHTpax MNPOMCXOXKIEHUS W MHOrooOpaszus KyJIbTypHbIX pacTeHui. LleHTpbl
MIPOUCXOXKICHUS JOMAIITHUX KUBOTHBIX. CopT, MOpoJa, TaMM.

CoBpeMeHHbIE METOJIbl CeJIEKIIMU. MaccOBbI W MHAWBUAYAIbHBIM OTOOpHI B CEJEKLUU
pacTeHui u kUBOTHBIX. OLleHKa 3KcTepbepa. bian3kopoIcTBEHHOE CKpelMBaHe — MHOPUIUHT.
Uucras nwHusA. CkpemyBaHWe YWCTHIX JIMHWK. ['erepo3uc, WM THOpUIHAS CHIIA.
HeponctBenHoe ckpemmuBanue — ayropuawar. OtnanéHHas THOpuau3amuss U e€ yCIeXH.
HckycCTBEHHBII MyTareHe3 M IOJTY4YEHHUE IOJUIIIONIOB. J[OCTHIKEHUS CENEKIUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss kKak oTpaciab MNPOW3BOACTBA. ['€HHas HWHXKEHEpHs. OTambl CO3JaHUS
pexomOunanTHOH JIHK u Tpancrennsix opranumsmoB. Knertounas wumxeHepus. Kierounsie
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M JTudeckue mnpobiembl. MO -
FeHETUYECKU MOIU(DULIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToprpetsr: H. U. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. IBaHoB.

Tabmupel u cxeMmbl: kapra «LIeHTpbl MPOMCXOXKIEHUS M MHOTrooOpasusi KyJbTYpPHBIX
pacteHui», «Ilopoabl JOMaIHUX XKUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHui», «OTnanéHHas
rubpuam3amusy, «Paborer akagemmka M. @. HWeanoBay, «[lomummonnus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylabTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsSKU IJIOJOB U KOPHEIUIOAOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenmii, repoapuii «CellbCKOX03SHCTBEHHBIE PACTCHUS.

JlabopaTopHble 1 NpakTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOMABI U JIOCTHKEHUSI CEJICKIMU PACTeHHM M KMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (hepMy, COPTOUCIHBITATEIbHBIA YYacTOK, B TEIJIMYHOE
XO03sICTBO, JTA00OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOITPAMMBI 110 BHOJIOTMHW HA
HbA30BOM YPOBHE CPEJIJHEI'O OBILEI'O ObPA30BAHUMA

Cornmacho ®I'OC COO, ycraHaBnuBarTCid TpeOOBaHUS K pe3ysibTaTaM OCBOEHUS
00y4aroImyMUCs MPOrpaMM CpeIHEro oouiero o0pa3oBaHus: JUYHOCTHBIM, METANIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JHMYHOCTHBIX PE3YJABTATOB OCBOCHUA MNpeamera «bUOJOrHs» BBIICICHBI
CIEyIOIIME  COCTABIAIOIIME: OCO3HAHME OOYYalOIIMMHUCA  POCCUHCKOM  Ipa)kIaHCKOH
WJCHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITETbHOCTH M CaMOONPEAEIIEHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOIIOTHH, IEJeHANPaBICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX LIEHHOCTEW M MCTOPHUECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOMIMXCS PYyKOBOJICTBOBATHCS B
cBOEH ACATCIIBHOCTHU IOEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, IpUCynmnumMu CHUCTEMCE
OMOJOTUYECKOTO 00pa30BaHUs, HaJMYUe HSKOJIOTHYECKOTO IPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh LIEJIA U CTPOUTD )KU3HECHHBIE IUIAHBI.

JImuaOCTHEBIE pE3yiabTaTbl OCBOCHUSA IMPEAMCETA «bnonornsy JOCTUI'alOTCA B C€JAHWHCTBC
yqe6H0171 A BOCIIUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUHU C TPAAWLIMOHHBIMU pOCCPIfICKPIMI/I
COLMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, NPUHITHIMU B
oOmiecTBe MpaBUIaMH U HOPMaMHu TOBEACHHUS M CIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHMS,
CaMOBOCITMUTAaHUA W CaMOpPAa3BUTUSA, Pa3BHUTUA BHYTpeHHeI\/II mo3nguu JIMYHOCTH, IMAaTpUOTU3MA,
YBaXXEHMSI K 3aKOHY W IIPABOIOPSAIKY, YEJIOBEKY TPyZa M CTapIIEMY ITOKOJECHUIO, B3aMMHOIO
YBOXEHHS, OEpPEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0O W TPaJUIUsAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont denepanuu, NpUpoAe U OKPYKarOLIEH cpelie.



JIn4HOCTHBIE Pe3yNbTaThl OCBOCHMS yueOHOro npeamera «buojaorus» JOMKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3ULMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAllMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHHUI, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHICKOro  0OOIIecTBa,
paciiMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IPOILIECCE PeaTu3allid OCHOBHBIX
HalpaBJICHUH BOCIUTATEILHON AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIIMTAHMA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOIO O0OIIECTBa;

OCO3HAHHME CBOMX KOHCTHUTYIIMOHHBIX NIpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IPaBOMOPSIKA;

TOTOBHOCTb K COBMECTHOI TBOPUYECKOH JEATEIBHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHITTOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNSATh COOCTBEHHYIO TMO3HMIIMI0 IO OTHOIIEHUIO K SIBJICHUSM
COBPEMEHHOM KHU3HH U OOBICHSATH €€;

YMEHHE YUYUTHIBAaTh B CBOMX JCMCTBUSIX HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJCH ¢ pasHBIMU yOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSMU U COLUAIBHBIM
MIOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS YYCOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOILIEHUS K MHEHUIO
OIIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTH K TYMaHHUTaPHOH U BOJIOHTEPCKOH NI TETLHOCTH;

2) NaTPHOTHYECKOr0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTb POCCUIMCKOI IPaXk1aHCKOM NICHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K
CBOEMY HapoJ]ly, 4yBCTBa OTBETCTBEHHOCTHM mepea PoauHOM, roproctu 3a cBOW Kpai, CBOIO
Ponuny, CBOM S3BIK M KyJBTYpPY, MPONUIOE U HACTOSIIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccun;

[IEHHOCTHOE OTHONICHWE K MPHUPOJHOMY HACICIUI0 W TMaMATHUKAM TPUPOIHI,
JOoCTIKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CHOCOOHOCTh OIICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHWE U Ppa3BUTHE
Ouosiornu, MOHUMaHUs 3HAYSHHsI OMOJIOTHH B TIO3HAHUH 3aKOHOB MPHUPOJIBL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CIYXKEeHHUIO U 3amuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUICKOr0 HAPOa;

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHUPYACH
Ha MOpaJbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOECHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHWE K CBOMM pOJUTEISIM, CO3/JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOT'O NPUHATHS LIEHHOCTEH ceMelHON KM3HU B COOTBETCTBHM C TPATUIMSIMHU HApOJOB
Poccuwn;

4) 3¢TeTUYECKOT0 BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHWE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOLIECTBEHHBIX OTHOIICHUH;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACUCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;



TFOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE IPOSIBIAThH
KauecTBa TBOPUYECKOM JINYHOCTH;

5) d¢usuyeckoro BocHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 30POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

MOHMMAaHKE U peajn3alus 3J0pOBOro u 6e30macHoro oopasa *u3HU (340POBOE MUTAHUE,
COOJIOZICHHE TUTUECHUYECKHUX TMPABWJI U HOPM, COQIAaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
perynspHas (Qu3MYEcKash AaKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO H KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTU TPaBUJ HMHAUBHUIYAIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHE TOCIEACTBUA M HENPHUATHS BPEIHBIX MPHUBBIYCK (YHMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTb K aKTUBHOM JESATEIHLHOCTH TEXHOJIOTHYECKON M COLMAIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO  BBIMOJHATH — TaKyHO
JIeATEIbHOCTb;

HWHTEpEC K pa3myHbiM chepam mpodhecCHOHATBLHOW JeSITeIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBII BEIOOp Oyaymiei mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHHMIO U CaMOOOpa30BAaHUIO Ha MPOTSIKEHUH BCen
JKU3HU;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

HKOJIOTUYECKU 1LIeTIECO00pa3HOe OTHOIICHUE K MPUPOJAC KaK MCTOYHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYyNbTYphI: MPHOOPETEHHE OMBbITAa IUIAHUPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPeIbl;

OCO3HAHUE TJI00AIIBHOTO XapaKTepa dKOJIOTHYECKUX MPOoOJIeM U MyTel UX peIeHus;

CIIOCOOHOCTH UCMOIB30BaTh MPUOOpPETaEMbIE MPU W3YYCHUHU OMOJIOTHUU 3HAHUS U YMEHUS
IpU pelIeHuu MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIONIB30BaHNEM (COOII0ICHUE
MpaBWJI MOBEICHUSI B MPHUPOJIC, HANPABJICHHBIX HA COXPAHEHHE PABHOBECUSI B JKOCHUCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Onocdepsl);

AKTUBHOE HEMpUATUE JEMCTBHUM, NMPUHOCAIIMX BpEI OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOIAroNpUSTHBIE YKOJIOTHMUECKHUE MOCIEACTBUS MPeINPHHUMAEMbIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJU4He Pa3BUTOTO JKOJOTHYECKOTO MBINIIEHUS, JKOJOTUYECKOW KYJIbTYpHI, OIbITa
JEATETbHOCTH  SKOJOTMYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEJIbHOW, KOMMYHHMKATUBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAKTUKH, OCHOBAaHHOTO Ha JHMAJOre KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YNTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3aMMOICHCTBHS
MEXIY JI0JIbMU U NTO3HAHUS MUDA;

MOHMMAaHUEe CrenupUKU OUONIOTHM KaK HAayKd, OCO3HAaHUA €€ poiau B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpYyKaroleM



MHpE KaKk O €IMHCTBE TIIPHPOJBI, 4YelOBeKa MW OOIecTBAa, B IO3HAHUHM IPHUPOAHBIX
3aKOHOMEPHOCTEH U peIIeHUH TPOOIEM COXpAaHEHHs IPHUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUUMOCTH OHMOJIOTUU JUII COBPEMEHHOW LMBUIIM3AIMU: 00eCIeUeHUs
HOBOTO YPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
peniate pecypcHble IpoOiIeMbl pa3BUTHS YEIOBEYECTBA, TOMCKA MyTEH BBIXOJA M3 TI00aTbHBIX
HKOJIOTHUECKUX MpoOiIeM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATBHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTH B MOJYYCHHH OMOJIOTHYECKHUX 3HAHUH B LIEJIAX IMOBBIMICHUS OOILEH
KyJIbTYpPBI, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTAaBHOM dYacTH (YHKIMOHAIHHOH
IpaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi pu U3y4eHUH ONOJIOTHH;

NOHMMAaHHE CYUIHOCTH METOJIOB IO3HAHHWS, HCIIOJIb3YeMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIONB30BaTh IIOJydaeMble 3HAHUS Ul aHanmM3a W OOBSICHEHUS SBJICHUH
OKPYXXAIOLIETO MHUpPAa M MPOUCXOMAIIMX B HEM HW3MEHEHHI, yMEHHE JelaTh 00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAyYHBIX (DAKTOB W MMEIOUIMXCS JaHHBIX C IENbI0 TOJXYYCeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS JUIS PEUICHUS
npo0JIeM B peabHBIX KH3HEHHBIX CHTYaIHIX;

OCO3HAHME IICHHOCTH HAayYHOU JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBISITH MPOEKTHYIO H
HCCIIEIOBATEIBCKYIO S TEIbHOCTh HHANBHIYyATBHO H B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
aKTMBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHH C JKH3HEHHBIMH
NOTPEOHOCTSMU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ylbTaThl OCBOEHHs yuyeOHOro mpeamera «bHOJOTHs» BKIFOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MMPOBO33PEHMSI OOYYAIOIIMXCS  MEKIUCLUUIUIMHAPHBIE
(MeXnpenMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(uKy METO/I0B IO3HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUS,
SBJICHUE, NpOIecC, CHUCTeMa, HAayuHbId (DaKkT, MPUHLUIN, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONIo/eHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHbIE
yueOHble JeiCTBUS (I03HAaBaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISTHUBHBIE), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIIMOHATBHONH TPAMOTHOCTH U COLIMAIIBHOW KOMIIETCHIIMH OO0YyYaromuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MetanpeameTHble pe3yJbTaThl OCBOCHHSI IMPOrPaMMBbl CpEIHEro ooOiero odpazoBaHuUs
JOJIKHBI OTPaXKaTh:

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBbIe JJOrHYECKHUE TeHCTBHUS:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJIb30BaTh MpPHU OCBOCHHWU 3HAHUH NPUEMBI JIOTHUECKOTO MBIIIICHUS (aHAIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauy, 0000IIEeHHUs), PacKpbIBaTh CMBICI OHOJIOTHYECKUX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAaHABIUBATh CBSI3U C IPYTUMU MOHATUSMU);



ONpeneNATh LeNU AEATENbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUU MX AOCTHIKEHMS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISMU;

UCITIOJIb30BaTh OMOJIOTHUECKUE MOHATUSA A OOBsSCHeHHS (AKTOB W SBICHHH KHUBOH
HIPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXJIEHHUs (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUSI B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JUIsl MPEJCTABICHHs CYLIECTBEHHBIX CBA3EH U
OTHOILEHUH B M3y4aeMbIX OMOJIOIMYECKMX OOBEKTaX, a TAK)Ke MPOTUBOPEYMH Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3padaThIBaTh IJIAH PEHICHUs MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATbHBIX
U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHMBAaTh COOTBETCTBHE PE3YJbTaTOB LEIISM,
OLICHUBATh PUCKU MOCJIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBAaTh M BBIIOJHATH pabOTy B YCJIOBUSIX pPEAJbHOrO, BUPTYaJIbHOIO U
KOMOHMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBATh KPEATHMBHOE MBILIUIEHUE [P PELLICHUH )KU3HEHHBIX TPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIQ/IETh HAaBBIKAMM y4EOHO-MCCIIEJOBATEIbCKON U MPOEKTHOM AESITEIbHOCTH, HaBbIKAMU
paspernieHus 1npoodisieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B
pelLIeHHs] PAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO0B IIO3HAHUS;

UCIOJIb30BaTh pPa3jIMuYHbIE BHUJAbI JACSITEIBHOCTU I10 IOJIyYEHUIO HOBOTO 3HAHUA, €ro
UHTEPIpETANH, NMPEOOPa30BaHUIO U MPUMEHEHHIO B YUEOHBIX CHUTYallUAX, B TOM YHUCIE TPU
CO3/IaHUM YYEOHBIX M COLIMATIBbHBIX POEKTOB;

(dbopMHpOBaTh HAYUHBIA THUIT MBIIIICHHS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIHOUEBBIMU
HNOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/JlauMl B 0Opa30BaTENIbHOW ACSITEIBHOCTU M
KU3HEHHBIX CUTYaLlUsX;

BBISIBJIATh TPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajjady, BBIJBUIATh
TUNOTE3y €€ pelleHMs, HaxXOOuUThb AapryMEHThl JUIsl JI0Ka3aTeIbCTBAa CBOMX YTBEP)KJIECHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

QHAIN3UPOBATh TIOJYYEHHBIE B XOJE€ PpELICHMS 3aJaud pPe3yiabTaTbl, KPUTHYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IEJICHAIIPABIEHHBIM MOUCK NEpeHoca CPEACTB U CIIOCOOOB JIEHCTBUS B
po¢eCCHOHATIBLHYIO Cpeay;

yMeTh TEepEeHOCUTh 3HAHWS B  IIO3HABATEIbHYID M  MPAKTUYECKYI0  O0JIacTH
KHU3HEICSITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE HJEH, NpEJIaraTh OpPUTMHAIbHBIE TOJXOJAbl W pELICHHUs, CTaBUTh
npoOJIeMbl M 33Ja4u, JTOMyCKaloIue aJbTepHATUBHBIEC PELICHHUS.

3) padora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAaX HH(OpManuu (TeKcTe yuyeOHOro mocolus,
HAYYHO-TIOMYJISIPHON JUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHHMKAX, KOMITBIOTEPHBIX
06a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(POPMALUIO pa3IUYHBIX BHJIOB U (HopM
NPECTaBICHUS, KPUTUYECKU OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTb;



(GopMynHpoBaTh 3ampoChl M NPUMEHATh Pa3IMYHbIE METOJABI NPH IOMCKE U OTOOpe
O6uonornyeckoit nHGopMaIu, He0OXO0IUMMOH /IS BHIIOJTHEHHS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIH,
COBEpILEHCTBOBATh KYJIbTYPY aKTHUBHOI'O UCIOJIb30BAHUS PA3JIUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTUMabHY!O (GOpMYy NpPEACTaBICHUS OHOIOrMYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOe);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa IMpH paboTe C OHOIOTHYECKOMH
uHpopMaLuell: IPUMEHITh XUMHUUYECKHe, (PU3UYECKHe U MaTeMaTH4YeCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKJIATypy, MCIIOIb30BaTh U IpeoOpa3oBbIBATE 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIAJCTh HABBIKAMU PACIO3HABAHUS M 3alIMThl WHpOpMANUU, HHGOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBJajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMU:

1) obmenne:

OCYILECTBIISITh KOMMYHHKAIIMK BO BceX cepax KU3HH, aKTUBHO y4acTBOBATh B TUAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKAa3bIBAaTh
CYXJIEHUS OTHOCHUTEJIBHO BBINOJHEHUs IIpeJylaraéMoi 3ajadyM, YYUThIBaTh WHTEPECHl U
COIIACOBAHHOCTD MMO3ULUHI JAPYTrUX YYaCTHUKOB AUAJIOTa WIN JUCKYCCUH);

pacmo3HaBaTh HeBepOaJlbHBIC CpEACTBA OOIICHHs, NMOHMMATh 3HAYEHHUE COIHMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAlUH, yMETh CMAryaTh KOH(MIUKTHI U
BECTH [1€PETOBOPHI;

BJIAQJIETh PA3JIMYHBIMU CIIOCOOaMU OOIIEHHS M B3aUMOJCHCTBHS, NMOHUMATh HaMEpPEHUs
JOPYTuX JIOACH, IPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHsS] C HCIOJIBb30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsI 1esITeJIbHOCTh:

NOHUMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
peleHnH OMONIOTNYECKOl MpoOsieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pELICHUH yueOHO! 3a/1auH;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH ¢ y4€TOM OOMIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)K10T0 WiIeHa KOJUIEKTHBA;

OPUHUMATh I€JIM COBMECTHOW JEATENbHOCTH, OPraHU30BbIBaTbh U KOOPAMHHUPOBATH
JEHCTBHS O €€ JOCTHIKEHHUIO: COCTABJIATH IIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a U KaXJIOT0 y4aCTHHUKA KOMaH/bI B OOLIUI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

npeJUiarath HOBBIE MPOEKTHI, OICHWBATh WJCH C TO3HMIMU HOBH3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISATh MMO3UTHBHOE CTPATETMUECKOE TOBEACHUWE B PA3IMYHBIX CHUTYalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OgJiaieHnne YHUBEPCAJIBHBIMH PeryJssTUBHBIMH 1eHCTBHSIMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS Ul BBIABICHHUA NpoOJIeM M HUX pEUIeHHus B
KU3HEHHBIX M YUE€OHbIX CUTYalHsX;



BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUSAX M IOCTYIKAX II0 OTHOLICHHUIO K JKMBOW IPHUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENbHYIO AEATENbHOCTb, BBIABIATH HPOOJIEMBI,
CTaBUTb U (OPMYJIUPOBaTh COOCTBEHHBIE 33Jaydl B 00pa30BaTENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIHO COCTAaBJIATH IUIAH PELIEHUs MPOOIEMBI ¢ yIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIOYTECHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuIMpsATh paMKH Y4€OHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 33 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoO0CTBOBaTh (POPMUPOBAHUIO U IPOSIBICHUIO IMPOKOM PYIULMH B Pa3HBIX 00JaCTIAX
3HaHMUH, IOCTOSTHHO MOBBILIATh CBOM 00pa30BaTENbHbIN U KYIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B AEATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JNEHCTBUI
Y MBICIIUTENIBHBIX MPOIECCOB, UX PE3YJIHTaTOB U OCHOBAHUI, HCIIOIB30BATh MPUEMBI pedieKCun
JUIsl OLIEHKU CUTYalllu, BBIOOPA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYI'UX IIPU aHAIU3€ PE3YJIBTATOB JEATEIBHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATD ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI M apIYMEHTBI JPYTUX IIPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJoBeKa.

IMPEJIMETHBIE PE3YJIBTATDBI

[TpenmerHble pe3ynbTaThl ocBoeHUs nporpaMMmbl COO no 6uonorun Ha 6a30BOM ypOBHE
BKJIIOUAIOT crienuguyeckue s yueOHoro npeamera «buonorusy) HaydHble 3HAHUS, YMEHUS U
CrocoObl JEMCTBUIM MO OCBOECHHIO, HMHTEpPHpPETAaMd U MpeoOpa3OBaHUI0 3HAHWM, BHJbBI
JeSITeIbHOCTH 10 MOJYYEeHUIO HOBOTO 3HAHM M NPHUMEHEHMIO 3HAHWH B Pa3IMYHBIX y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CHUTYalMsX, CBS3aHHbIX C Ouojoruei. B
porpaMMe IpeaMeTHbIE PEe3yIbTaThl IPECTABIEHBI 110 TOAaM 00YUYEeHHUS.

[IpenMeTHble pe3ynbTaThl OCBOECHUs yuyeOHoro mnpeamera «buosnorus» 6 10 knacce
JOJIKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMM O MECTe M POJIU OMOJOTMHM B CHCTEME HAayYHOT'O 3HAHUS
€CTECTBEHHbIX HayK, B ()OpPMHpPOBAaHHH COBPEMEHHOIN €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOeKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW IPaMOTHOCTH YeJIOBEKa Ul PelIeHUs ) KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COJEp’KaHHE OMOJIOrMYECKMX TEPMHHOB U MOHATUN: )KU3Hb, KIETKA,
opranus3M, Merabomu3M (0OMEH BEImIeCTB W  NPEBpAlllEHHE HHEPruu), TOMEOoCTa3
(camoperynsinusi), YpOBHEBasi OpraHu3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEJICHHUE
(penpoaykuusi), HaCJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;



yMEHUE u3jiaraTb OHOJOTMYECKHE TEeOpuu (KJIETOYHas, XPOMOCOMHAas, MyTallMOHHAsd,
[EHTpaJibHasl JI0TMa MOJEKyJsipHOW Ouoiorum), 3akonsl (I. Mennpens, T. Moprana, H. 1.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOKICHUS KyIbTypHBIX pacteHuit H. U.
BaBuiosa), onpenensats rpaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHUE BIaJeTh METOJaMM HAy4YHOIO IO3HAHUS B OMOJIOTMU: HAOJIIOACHUE U ONHCAHME
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M IPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIB)KEHUE TIMIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIyYE€HHBIX DPE3YJIbTaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI HA OCHOBAHUU IIOJyYEHHBIX PE3YJIbTAaTOB;

YMEHME BBIICISTh CYHIECTBEHHBIE NPU3HAKU BUPYCOB, KJIETOK IPOKApUOT U IYKapuoT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHa BEIECTB U
IPEBpAllCHHs] SHEPTUU B KIETKE, (POTOCHHTE3a, IMJIACTUYECKOIO U SHEPreTH4eckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIOJOTBOPEHUS, Pa3MHOXKCHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opranusma (OHTOTEHE3);

yYMEHHUE TPUMEHSTH MOJTy4YeHHBIC 3HAHUS Ui OOBSCHEHUs OMOJOTMYECKHX IMPOIECCOB U
SIBJICHUM, /ISl IPUHATHS IPAKTUYECKUX PELICHUH B IOBCEIHEBHON KU3HHU C 1I€JIbI0 00eCcIeYeHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPY)KAIOLIUX JIOJEH, COOMIONEHUST HOPM
rPaMOTHOI'O TOBEACHHUSI B OKpYXKarolled MNPUPOAHON Ccpele, NOHMMaHue HeoOXOIUMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMONIOrMM U OMOTEXHOJIOTHMH i PalMOHaIbHOIO
IIPUPOIONOJIB30BaAHUS;

yYMEHHUE pellaTh 3JIeMEHTapHbleé TIE€HETHYEeCKHE 33Jayd Ha MOHO- M JAUTHOpHIHOE
CKpEeIIMBaHKe, CIEIUICHHOE HACJIEOBAaHHE, COCTABIATH CXEMbl MOHOTHUOPUIHOTO CKPEIIMBAHUS
JUIS TIPEICKa3aHMsI HACIEOBaHUs IPU3HAKOB y OPTaHU3MOB;

YMEHHUE BBINOJIHATH JIAOOPAaTOPHBIE M MPaKTUUYECKUue paboThl, COONIOAATh MpaBuia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BaHUEM;

YMEHHME KPUTHYECKH OILIEHMBATh M HHTEPIPETHPOBATh HMH(OPMALNIO OHOIOTrHYECKOIrO
COJIep’KaHusl, BKJIIOYAIOLIYIO TICEBJOHAyYHbIE 3HAHUS M3 Pa3jIMYHbIX HMCTOYHUKOB (CpencTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepHalibl), STUYECKHE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaTh COOCTBEHHBIE TMHCbMEHHBIE U YCTHBIE COOOIICHUS, 0000IIas
OMOJOTHYECKYI0O HMH(POpPMAIMI0 M3 HECKOJBKUX HMCTOYHHKOB, TI'PAaMOTHO HCIIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

UCIOJIb30BaTh MOHATUHHBIN anmapar OMOJIO0TUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
L bronoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 IKu3HEACATENLHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢292
PasmHOXkeHUe 1 HHIMBUAYAIbHOE pa3BUTHE bubmmoreka [JOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
SSEPBHOE BpeMi https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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